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the basic concepts of mathematics 
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d id^ n ct^ h a ve^ such" early instruction? The groups having 
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1967. The children were pre- and pos- 
tasks derived from Piaget's work. T _ * 

thinking ability seem to pose a paradox. The s ^°nd Jjr^ 
group who had no prescribed lessons in eitner kindergarten 
or first grade performed about as well as the group who had 
prescribed lessens in kindergarten,. But the latter group 
performed better than the group whose prescribed lessons 
began in the first grade. These ambiguous results suggest 
that the comparability of the groups of children, and the 
cemparability of their schcol experience, apart from the 
prescribed programs, needs further examination. 
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PREFACE 



This study, extending over a three year period, involved a grand 
total of 914 children, 26 kindergarten teachers, and 58 first grade 
teachers. Each child was interviewed at least once, some children twice, 
and a majority, three times. The teachers not only made the interview- 
ing possible, but also responded to questionnaires, permitted observa- 
tions and in some instances, tape-recording of their classrooms in 
action,, We regret that we cannot give individual recognition, for we 
know that each teacher added participation in the study to a schedule 
that was already full. We are most grateful for the assistance they 
gave. 

We are also appreciative of the contribution made by the children, 
who cheerfully answered questions, sharing some of their thoughts with 
us and giving us new insight into their complexity and also into the 
complexities involved in instructing them. 

Our work was facilitated by the central administrative staffs of 
the school systems that were involved in the study and also by the prin- 
cipals in each of the 21 schools. We are particularly grateful to the 
individuals in the central staffs who helped us in the initiation of the 
study: Mr. Lloyd Peak in Pelham, New York; Dr. Mario Menesini in Orinda, 
and Mrs. Harriet Wood in Berkeley, California; Mr. George Clark in ' 

New Rochelle, and Dr. Edgar Farley in Garden City, New York; and 
Dr. Mark Shedd in Englewood, New Jersey. The principals gave gracious 
and helpful support throughout the entire three year period. 

Thanks also go to the staffs and the children in the schools where 
the interview schedules were tried out, and where the interviews were 
repeated for the purpose of establishing reliability: Riverside Nursery 

School, Agnes Russell School at Teachers College, Columbia University, 
Manhat tanville Community Centers, and Yeshiva Chof etz-Chaim in New York 
City; and the Berkwood School in Berkeley, California. 

The idea for the study began to take shape when the senior investi- 
gator participated in the 1963 writing conference for the Science 
Curriculum Improvement Study. Its evolution into a large-scale investi- 
gation came through the support provided in a Faculty Seminar in 
Learning in the Classroom that met at Teachers College during 1964-1965. 

Encouragement in initiating the study and assistance in locating 
the school systems to participate in the study was given by 
Dr. Robert Karplus and Dr. Herbert Thier of the Science Curriculum 
Improvement Study, Dr. Henry Walbesser of the Commission on Science 
Education, American Association for the Advancement of Science, and 
Dr. Stanley Frank of Science Research Associates. 



The study was associated with the Institute of Psychological 
Research at Teachers College. Its director, Professor Robert L. 

Thorndike, has been a source of support in matters both practical 
and theoretical. Professor Rosedith Sitgreaves gave consultation 
on the statistical analyses, Professor Arno Bellack on the study 
of classroom teachers. We are also grateful to other colleagues 
who in various ways furthered our work: Professor Elizabeth Hagen, 

Professor Arthur T. Jersild, Professor Jay Erickson, Professor 
Myron Rosskopf, Professor Mary Budd Rowe at Teachers College, and 
Professor Warren B. Searles of Queens College. 

Dr. Lilly Dimitrovsky, as research associate in 1966-67 and in 
1967-68 carried major responsibility for the final interviewing and 
initial data analysis. Dr. Paula Miller served as research associate 
during the first year of the study. Research assistants included 
Mildred Hardeman and Judith Garrettson in 1965-66, Nancy Helman and 
Felice Gordis in 1966-67, Ellen Goldstein and Fred Smith in 1967-68, 
and Paula Jean Martin in 1968-69. Dr. Hardeman and Mrs. Gordis gave 
invaluable assistance not only in preparing chapters for the f na 
report but also in seeing it to its conclusion. 

The collaboration of Dr. David Elliott and also Dr. Edward 
Chittenden needs special note. Dr. Elliott, who is an assistant 
professor o»f education at the University of California at Berke ey, 
served as coordinator for the gathering of the data in California. 

He also tape-recorded lessons in the California classes. Dr. Chittenden, 
currently at Educational Testing Service, who had collaborated in an 
earlier study, has maintained a continuing interest in tne present one, 
giving special attention to the development of the tasks used in the 

final interviews. 

The senior investigator acknowledges the support of her collabo- 
rators and colleagues with gratitude. Without them the study would 
never have been completed. However, the decisions as to what was to 
be done, what appears in this report, and the way the results are 
interpreted have all been hers. For these, she takes full 
responsibility. 



Millie Almy 
June 1969 
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CHAPTER I 



THE PROBLEM 



The major question raised in this study is: Do children who 

receive systematic instruction in the basic concepts of mathematics and 
science when they are in the kindergarten think more logically when they 
reach second grade than do children who did not have such early instruc- 
tion? The study is based on the theoretical formulations of Piaget, who 
for many years has maintained that a major shift in the nature of chil- 
dren's thinking occurs somewhere around the age of seven. At this point, 
the child becomes less prone to distractions than he was earlier, can 
hold on to and manipulate ideas more readily, is aware of contradictions, 
and can correct himself when he makes mistakes. 

Piaget suggests that four important factors are involved in this 
transition. One of these is maturation. Another is social experience, 
including not only adult instruction but also the child's interaction 
with his peers. A third factor has to do with the child's encounters 
with his physical environment, that is, the opportunities he has for^ 
action on it. The fourth factor, equilibration or "self-regulation, 
involves the process whereby the child incorporates new learnings into 
his repertory and becomes able to employ them in new settings. 

Piaget (1966) regards equilibration as the pedagogically fundamen- 
tal factor. Maturation opens up possibilities but it is insufficient 
for their actualization. The influence of the physical and social 
environment depends on the child's active involvement in it. The struc- 
tures of mental growth are built as the child acts on his environment, 
but they are continuously modified, corrected, reconstructed at new 
levels of complexity. This process of self-regulation in cognitive 
functions is seen by Piaget not only as analogous to but continuous with 

organic self-regulation. 

Piaget '8 ideas have been invoked by those who have been concerned 
with curriculum revision for early childhood education, bringing the 
basic concepts of mathematics and science down into the first grade and 
kindergarten — and also by those who have opposed such revision. One 
basic issue has been whether or not appropriate ways could be found to 
teach such ideas to young children whose thinking still tends to be 
rather idiosyncratic and dominated by personal concerns. 

Another issue has to do with whether the same concepts might not be 
more readily and easily grasped after the transition to more systematic 
and logical thinking is already clearly under way. Proponents of the 
new curricula have maintained that the instruction experiences provided 
the children are of such a nature as to facilitate, if not to accelerate, 

the transition. 

In the present study, children whose mathematics and science 
instruction has been prescribed in teacher manuals and in workbooks 

1 



o 



prepared by representatives of these disciplines, are compared with 
children in classes where mathematics and science experiences were 
planned by each teacher on the basis of the children's interests* 

The study began in the fall of 1965* At that time the recent spate 
of studies and curriculum innovations designed to facilitate logical 
thinking was just under way. Since then. Plage t— derived research has 
increased at a rapid rate, as has the study of curriculum innovation at 
the early childhood level. 

The present study takes its place in a series of inquiries into 
children's thinking begun by the senior author in 1957. A major aim at 
the beginning was to investigate the effects of classroom experience, in 
certain areas of natural science, on the young child's thinking. Fur- 
therance of that aim led to a three-year-longitudinal study dealing 
primarily with the early development of children's concepts of number 
(Almy, et al ., 1966). The main intent of the latter study was to gather 
normative data to parallel those reported by Piaget. However, a ques- 
tion arose as to whether the somewhat better performance of one of the 
groups in the study could be attributed to their participation in an 
innovative mathematics curriculum. This renewed the earlier interest in 
the effects of classroom experience on thinking. The fact that several 
programs of an innovative nature were available in both mathematics and 
science made the present research feasible. 

The present study addresses itself primarily to the question of the 
timing of certain aspects of the curriculum: What effect does early 

instruction have on the later development of logical, thinking? It is 
also concerned with the issue of the content of the curriculum and with 
the issue of the instructional skills of the teacher. 

Major Issues Concerning Curriculum 

Curricular Timing and Transfer of Learnin g 

Curriculum revision, beginning in the high school in the 1950* s 
gradually moved downward into the elementary school. By 1965 new pro- 
grams in mathematics, designed to begin as early as kindergarten, were 
already in wide use. Experimental programs in science, also beginning 
in kindergarten, were being tried out in a number of schools. While 
major efforts in the areas of social studies and English were still 
going into revision of high school and upper elementary programs, there 
was widespread interest in what could be done to promote concept devel- 
opment at the earlier levels. Textbooks were already available for one 
program dealing with basic economic and social concepts. 

These attempts to inject more intellectual content into the kinder- 
garten and first grade curriculum reflected a recognition of the rapid- 
ity of intellectual development during the early years and a belief that 
this is the period when children acquire their basic orientation toward 
learning. The underlying assumption is that children who are introduced 
early to the most basic or elementary concepts in the various subject 
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matter areas learn not only a vocabulary but also appropriately* of 
organizing information that will facilitate their ^cessar, 

more complex Ideas they will encounter later on. It will 
for them to ‘’unlearn” erroneous ideas derived from a more naturalistic, 
primitive and untutored experiencing of their physical and social envi- 
ronment^ 6 “e ultimate test of the validity of this ass^ption resta in 
the progress the children make as they move into the later elementary 
grade,™ and on into high school and college. But there are some quea- 
tions that can be raised to test the shorter term effects of early 
instruction? and to investigate the practicality of offering such 
instruction in several different areas of subject matter. 

Some of these questions have to do with the extent of "transfer of 
learning from early £tructi». # nS'-ore , 

difficulties in talking about "sets," and fir, 

and "number lines," than their parents had in counting by ™ te °* c ° 
outing sums at the same ages. What is often not clear is how much of 
the n!w learning is limited to the particular classroom procedures and 

materials. Will a child who is confronted in aaot * er ”^al 

somewhat different problem, involving the same basic concept , r^ 

that he has grasped the underlying princlp e, ^ * ,j- le 

learned a specific set of associations? This is one aspect of the 

question of transfer of learning. 

Curricular Content and Tran afer of Learning 

Another aspect of transfer has to do with the child's ability to 

apply a concept that he has learned in one area of ^“ r * h £“ d “" ho ha8 
like problem in another area of the curriculum. Does toe child who has 
learned to use the number line in the mathematics program readily bring 
ihis notion to bear, without further instruction, in making observations 

in the science program? 

It mov he as the theory of Jean Piaget suggests, that the period 
of earl childhood is one in which the child's learning from instruction 
is necessarily rather specific. Not until the child has had many 

encounters with the physical and social ® nvir °J“® n !i transfer, 

develop the structures or conceptual systems that facilitate 

of early instruction. 

In 1965, the content of the new programs of early instruction 
appeared to have been determined primarily by some consensus on the part 
representatives of a particular discipline regarding those con- 
cepts that are most elementary and can be regarded a ®, E “" subject 

Although they were not un ^ a ^ h “ a * aa “e? hld“lde little attempt to 
matter areas may overlap to some degree, tn y 
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design a total curriculum that would take such common elements into 
direct consideration. Overlap is most obvious between science and math 
ematics. For example, the Commission on Science Education of the 
American Association for the Advancement of Science specified eight 
science processes to be taught in grades K-3. Among them are Recog- 
nizing Number Relations" and "Measuring" (American Association for 
Advancement of Science, 1964). The Report of the Cambridge Conference 
on School Mathematics notes that work with real numbers can be closely 
related to work in science (Educational Services Incorporated, 1963 '* 
But there are other areas of overlap. For example, both science and 
mathematics programs call for experiences in grouping and ordering. 
Teachers are often struck by the similarity between these tasks and 
those more customarily given as part of early instruction for learning 

to read. 



A program in economics education (Senesh, 1964) dealing with dif- 
ferent kinds of concepts, demands similar logical processes. For exam- 
ple, the child classifies people according to their functions as pro- 
ducers or consumers. He must learn to deal with the fact that a person 
may have membership in more than one class, just as in science he learns 
to classify objects on the basis of different properties. Problems of 
order and of sequence are encountered as the children deal with the dif- 
ferent costs of objects of different kinds and describe the steps in a 

production process. 

Viewed from the standpoint of the intellectual tasks the children 
are expected to perform, as distinct from the information they are to 
learn, the new programs for early instruction appeared to have a great 
deal in common. To some extent programs later designed by linguists, 
anthropologists, historians and geographers also posed similar intel- 
lectual tasks. Accordingly, educators concerned with the total curric- 
ulum for kindergarten and first grade could raise the questions of how 
many different kinds of subject matter and how large are the amounts of 
information children can manage effectively, while still acquiring le 
basic ideas and concept jj intended in the instruction. Is the goal or 
this educational level to provide the child with as much information as 
possible? Or is it to help him to develop ways of organizing and sys- 
tematizing information of diverse kinds? To what extent are such goa s 

compatible? 



Although the ultimate answers to these questions lay outside the 
scope of the present study, it was designed to throw light on the under- 
lying question of the extent to which learning acquired through early 
instruction in one area of subject matter affects the child s thinking 
in other areas and at a later period of development. 



The Teacher and the Curriculum 



Another major concern in the study had to do with the skills of the 
teacher. A program that has been specifically designed to promote con- 
cept fomation seems unlikely to succeed if theteacher, rather than 
emphasizing the common elements in the children s experiences. 
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continually orients them toward learning specific information. The 
present investigation, although not primarily concerned with teaching, 
offered an opportunity to explore certain aspects of what teachers do 
when they teach young children. 

Related Research 



The study draws on three major areas of research as they appeared 
when the study was initiated. One is derived from the work of Piaget. 
The second has to do with the analysis of classroom teaching, and the 
third with curriculum content. 



Piaget ian Theory 

The investigator concerned with the intellectual content of pro- 
grams for children in kindergarten and first grade may turn to the work 
of Jean Piaget, not only for a theory of intellectual development , but 
also for a method of appraising that development. A tremendous variety 
of ’’experiments" may be found in his works that may be used to assess 
the child’s thought and stimulate him to think further or more deeply. 

Although the early work of Piaget has been well known in this 
country since the 1920’s, the extent of his investigations has only 
recently come into prominence. Jerome Bruner in T he Procegs o — uc j- 
tion (1960) called attention to the relevance of Piaget s ideas for 
curriculum revision. At about the same time a group o psyc o og 
concerned with cognitive processes in children devoted the first o 
their conferences entirely to the work of Piaget (Kessen and Kuhlman, 
1962). Flavell’a (1963) volume dealing with Piaget s theory and experi 
mentation in both intelligence and perception summarized both his 
psychological and his epistemological views. In 1964 

his views at conferences held at Cornell University and the University 
of Calif ornia and supported Jointly by the ^lona! S cience Fo .undation 
and the United States Office of Education. Although these conferences 
were originally designed to inquire into the implications of current 
investigations of children's cognitive development for the science 
curriculum, it soon became apparent that such implications applied to 
the entire curriculum (Ripple and Rockcastle, 1964). 

Widespread recognition of the importance of *° r 

curriculum had come somewhat earlier in England than in the United 
States. Typical of studies based on his ideas ““Novell s The^owth 
Ra«1r Mathematics and Scientific Concepts in^ljdren (1961) and 
k ^hilPI Counting and Measu ring (1961). The work of the Nuffield 
Foundation (Matthews, 1968) is particularly noteworthy. 

From the point of view of Piaget’s theory, the period of early 
childhood marks the transition from thought that is Perceptual d 
subjectively oriented to thought that is conceptual, objective, and 

systematic. 
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Piaget contrasts the perceptually bound, state-to-state, often 
illogical thinking of the younger child with the more conceptual, more 
mobile and systematic thought of the older child in many series of 
investigations on quantity (Piaget, 1941), number (Piaget, 1952), clas- 
sification, and seriation (Inhelder and Piaget, 1964), space (Piaget and 
Inhelder, 1956), time (Piaget, 1946), elementary physics and chemistry 
(Inhelder and Piaget, 1958). Some of his earlier work dealt with chil 
dren's ideas about naturally occurring events and ways of reasoning 
about problems in social relationships (Piaget, 1926, 1932). 

The nature of the transition from one level of thinking to the other 
is highlighted in the classic "experiment" in which the child is given 
two balls of clay, identical in quantity. One of them is then elongate , 
or broken into smaller pieces. The child who is still perceptua y 
oriented, or pre-operative, claims there is more clay in the ball, or in 
the pieces that art spread out. The child who has reached the level of 
"concrete operations" in thinking, indicates that the amounts of clay 
remain the same, that is, he "conserves" quantity. The first child pay 
attention to the appearance or state of the clay, and deals with one 
state at a time. The second child pays attention to the aspects that 
remain the same even though the material is transformed in appearance. 

He moves back and forth mentally from one state to the other. T J» e first 
child is untroubled by logical contradiction. The second child has 
developed the elements of a logical system. 

According to Piaget, a true concept of number evolves only after 
the child has begun to "conserve" quantity. The number con «®Pt 1“*° *® 8 
both cardinatlon and ordination, which are aspects of classification 
seriation respectively. When, for example, a child Ignores differences 
in a set or collection of pencils, treats each simply ^ 

total set, and notes how many pencils there are, he is dea g 
cardinal aspects of number (classification). When he systemat y 
imposes differences upon the pencils in the set by specifying, 

is first, that one is second, " he is dealing with the ordinal 

aspect of number (seriation). Piaget and Inhelder contend, in The Early^ 
Growth of Logic i n the Child (1964), that the abilities involved in 

(Tlassifying and in making seriations are also basic to the ^^ihSThaa 
of logical thought. Accordingly, it would seem that the child who has 

arrived at an adequate number concept is likely to deal " ith P rob *®®® n 
areas other than mathematics in a more logical fashion than the child 

who has not yet reached this level of thinking. 

Many studies replicating Piaget's experiments (Beilin, W«i Bodweil, 
1960; Elkind, 1961; Smedslund, 1961; Wohlwill, 1960) confirme s 
transition in thought, placed by Piaget at around seven y^s.onthe 
average. However, many questions having to do with the factors that 
involved in the transition, and with the relative roles that maturation 
and experience play in it persist. 

Piaget insists that the child must take an active part in 
the transition , becoming, as it were, dissatisfied wxth his < old 
the world, and accordingly impelled to construct his own new view. 



Merely going through the motions of conforming to the view of the older 
child or adult (saying that the clay in the ball is the "same" when he 
sees it differently, for example) will not transform his thought. There 
is some experimental evidence (Smedslund, 1961; Wohlwill and Lowe, 1962) 
to support this contention. On the other hand, Piaget does not dispute 
the possibility that the early provision of appropriate experiences 
(involving actual manipulation of objects, as contrasted with mere 
observation or labeling) may hasten the transition from perceptually 
dominated thinking to that based on logic. 

The differences in the rates of transition that may be associated 
with socio-economic status were strikingly underlined in cross-sectional 
and longitudinal studies completed under the direction of the senior 
investigator (Almy, Chittenden and Miller, 1966). The cross-sectional 
study involved 330 kindergarten, first, and second graders in two schools, 
one located in a middle-class area of New York City, the other in a 
lower-class area. The children's ability to conserve number and quan- 
tity was measured by their performance in three tasks derived from 
Piaget's Le Developpement des Quant itds (1941), and The Child's Concep- 
tion of Number (1952). Their thinking in an experiment dealing with the 
floating and sinking of objects was also appraised. The children's con- 
servation abilities were studied in relation to their thinking in this 
experiment and in relation to other measures of verbal and mental 
ability and of academic achievement. 

The patterns into which the children's performances fell corres- 
ponded closely to what would be anticipated from Piaget's theory and 
experimentation. The sequence of development he described, although 
holding for the children from both schools, showed that those from the 
school in the lower-class neighborhood made slower progress. 

The sequence of development that had emerged in the cross-sectional 
study was confirmed in the longitudinal study when the progress of indi- 
vidual children was repeatedly assessed during a two and a half year 
period. However, in the middle-class school a substantially larger 
number of the children who had been re- interviewed four times conserved 
on all items at the final test than did their second grade counterparts 
who had been interviewed only once during the cross-sectional study. 

This finding did not hold for the lower-class school. 

In the course of these studies the three tasks concerned with the 
conservation of number and quantity were presented to several additional 
groups of children in suburban schools. Accordingly, what may be 
regarded as normative data for these conservation tasks are available 
for approximately 500 children. 

The investigators associated with these studies also inquired into 
other aspects of Piaget's theory. Their investigations dealt with chil- 
dren's concepts of substance and weight (Chittenden, 1964), their 
concepts of life and death (Steiner, 1965), the classification abilities 
of kindergarten and second grade children (Paula Miller, 1966) and with 
the "logical multiplication" abilities of elementary school children 
(Brodlie, 1966). 7 



Involvement in all these studies led to an increased conviction 
that the theory and the methods of Piaget had considerable relevance for 
the education of young children. On the one hand* the theory, Insofar 
as it suggested a sequence in which certain abilities develop, seemed 
applicable to the organization of curricula.. On the other hand, and 
perhaps of more importance, the methods seemed promising for the assess- 
ment of the children's learning, during and following their participa- 
tion in a particular curriculum. 

The conference attended by Piaget and by representatives of several 
experimental curricula in mathematics and science (Ripple and Rockcastle, 
1964) further explored the possibilities for the application of the 
theory to curriculum development. Piaget's studies had already guided 
the ordering of the presentation of certain concepts in some of the new 
curricula. However, many issues remained unresolved. One of these had 
to do with the relative usefulness of direct instruction, as opposed to 
self-discovery, in the formation of concepts. Another issue concerned 
whether language could serve as a sufficient as well as necessary condi- 
tion in such formation. Resolution of these issues must rest on exten- 
sive research in cognitive development and learning, including not only 
"natural" experiments such as the present study, but studies in which 
more rigorous control of all variables is possible. 

Research in Classroom Teaching 

A crucial variable in the present study is the teacher. Whether or 
not a well-designed curriculum has any important cognitive effects is 
likely to depend in part on the ways the teachers attempt to structure 
the children's thinking. 

The investigator who compares several different curricula needs 
some means of appraising the teachers' strategies. At least two possi- 
bilities are open to him. He may juxtapose the teaching as it occurs in 
each classroom against the teaching prescribed for each curriculum, or 
he may view the teaching in all the classrooms from a single framework 
or category system. In the latter case he assumes that the prescrip- 
tions of the various curricula will be reflected in varying amounts of 
certain kinds of teaching behaviors. 

In the years prior to 1965 several different systems for the obser- 
vation of classrooms, and more specifically of the teaching, had been 
devised (Medley and Mitzel, 1958). The majority of these systems fo- 
cused more on the interpersonal and affective dimensions of the class- 
room interaction than on its cognitive dimensions, and more on upper- 
elementary and high school classrooms than on kindergarten and the lower 
grades. 

Pioneer work on the development of category systems for analyzing 
the cognitive content of classroom interaction at the high school and 
upper elementary levels was done by B. 0. Smith and Mary Jane Aschner. 
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Smith (1963) views teaching as "A system of action Involving an 
agent, a situation, and end-in-view and two sets of factors in the situ- 
ation, one over which the agent has no control (for example, size of 
classroom and physical characteristics of pupils) and one set which the 
agent can modify with respect to the end-in-view (for example, assign- 
ments and ways of asking questions)" (p. 4). The latter set of factors 
constitutes the means by which the end-in-view is reached. 

Teachers proceed to the end-in-view by strategies , as, for example, 
minimizing the number of wrong responses when a pupil attempts to learn 
a concept. These strategies are subdivided into tactical episodes that 
may also be identified as logical operations. Examples are defining, 
describing, designating, stating, reporting, comparing, contrasting, and 
so on. 

Aschner (1960) was specifically concerned with the kinds of verbal 
actions of the teacher that would be most effective in inducing various 
kinds of learning in pupils. In one of her studies (1963) she developed 
a category system based on Guilford's (1956) conception of intellectual 
structure. This system provides for categorization of the intellectual 
tasks set the child by the teacher and parallel categorization of the 
child's handling of the task. Aschner applied the system to junior high 
school classes. 

Bellack (1966), also using a framework based on a logical analysis 
of the verbal Interplay in the classroom, studied high school classes. 

He identified four basic "pedagogical moves." Structuring moves set the 
context for the ensuing behavior. Soliciting moves are further analyzed 
into components consisting of a task (substantive or instructional) and 
a set of activities dealing with the logical process and the information 
process. The logical process activities are again subdivided into 
analytic processes (defining and interpreting), empirical processes 
(fact stating and explaining), and evaluating processes (opining and 
justifying). The two additional basic moves are responding and reacting . 

Whether or not schemes that are based mainly on verbal interaction 
could be adapted effectively for use in the earliest years of schooling, 
or for use in science programs where the manipulation of. materials and 
equipment assumes importance on a par with verbalization, was not known. 
Indeed, relatively ff ew attempts had been made to apply any kind of cate- 
gorization scheme to the cognitive dimensions of classroom interaction 
at kindergarten, first, or second-grade levels. 

Hughes (1959) analyzed the verbal and non-verbal behavior of ele- 
mentary school teachers, including some in kindergarten. Her system 
focuses on the functions the teachers perform in controlling the pupils' 
behavior and in developing content for them. Kahn (1963) studied the 
ways kindergarten teachers structured classroom activities to organize 
the children's learning. Taba (1964) included second grade children in 
a study that examined the effect of training on the development of 
thinking. Her multi-dimensional analysis relates teaching strategies 
to the children's cognitive behavior. 
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Despite the paucity of published reports of research concerned wit i 
the cognitive aspects of classroom interaction at the early childhood 
ievei „ many investigators were interested in the problem. Much of the 
work appears to have coincided with the current emphasis on curriculum 
revisions extending downward into the kindergarten. 



R esearch in Curriculum Content 

If a single claim were to be made for the various new curricula 
that were being tried out in kindergarten and first grades during the 
early years of the 1960*8, it would surely be that they were designed to 
further cognitive development. Zaccharias (1964), commenting on six 
years of major curriculum revisions, notes "a growing awareness that the 
capacity of children to learn has commonly been grievously underesti- 
mated. Mathematicians, particularly, have discovered that children by 
the age of ten years or even less can master extremely subtle concepts, 
if those concepts are properly presented to them" (p. 69). On the ot ler 
hand, as Woodring (1964) points out, "Academic scholars who work exclu- 
sively with selected college students are prone to overestimate the 
capacity of unselected school children while elementary and secondary 
school teachers, because they must work daily with students of all 
levels of ability and find their greatest frustrations with the slow 
learners, are prone to underestimate the ability of the kindergarten 
students" (p. 7). 



The ideas of the academicians must ultimately be tested in the 
classroom, and one would judge, the younger the children, the more im- 
perative the need for such testing. Assuming also a more limited range 
of abilities on the part of the younger children, identification of the 
level of concepts or cognitive operations typically available to them 
would seem important. By and large, however, curriculum workers, at 
least in 1965, appeared somewhat more concerned with the developmen an 
expansion of new programs than with an examination of their long-term 

cognitive outcomes. 



Although the present study is an outgrowth of the senior investi- 
gator’s studies based on Piaget's theories regarding the development of 
children’s thinking, it should be noted that the idea that curriculum 
modification might produce an acceleration of the transition rom 
operational to operational thinking is not advocated by Piaget. Rather, 
in his view, schooling may affect the acquisition of information but xs 
not likely to be crucial in changing basic ways of organizing and assim- 
ilating facts. The implications of Piaget’s theories for curriculum 
development are so significant, however, that, at this juncture, a test 
of the effects of schooling in terms of Piaget s categories is not only 
timely but essential, both from a psychological and a pedagogical point 

of view. 



Obje ctiv es of the Study 



The primary objective of this study is to find out whether children 
who have received instruction in kindergarten and first grade in one or 
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more of the 'W' programs dealing with basic concepts in mathematics 
and science, show a more advanced level of thinking when they reach 
second grade than do children of similar background who have not had 

9uch instruction. 

The study has two subsidiary objectives. One is to examine the 
cognitive tasks posed by the programs of instruction in the different 
curriculum areas of mathematics and science and the extent o P 

among them. To what extent do the programs, as set forth In the k 
books and the teacher's manuals, call on the children to perform similar 
cognitive tasks, such as, for example, classifying and ordering? 
what extent do they deal with similar phenomena, such as, for example, 
color shape, texture, sound? A secondary subsidiary objective is to 
explore the ways the teachers instruct the children. T “ ^ 
teachers able to adapt their instruction in ways appropriate to cat,ying 

out the intent of the "new" programs? 

Some of the specific questions the study is designed to answer are: 

1. Do children who have participated in any of the "new" 
programs reveal more advanced thinking at the second grade leve- than 
children who have not been involved in such instruction? 

2. Do children who have participated in any of the new pro- 
erams in kindergarten as well as in first grade reveal more advanced 
thinking at the second grade level than children who have participated 
in such programs only in first grade? 

3. Do children who have participated in programs stressing 
the actual manipulation as well as the labeling of objects reveal more 
advanced thinking at the second grade level than children who were in 
classes where the experience was predominantly of a paper-and-pencil 

character? 

A. Do children participating in any one program tend tor be 
more advanced in their thinking at the second grade level than are 
children participating in any other program? 

5. What evidence is there to suggest that variation in the 
level of thinking attained by the second grade may be s^ociated with 
variation in the skills of the teachers of the new programs? Since 
the numbers of teachers involved in teaching any one P™gramwa6 sma , 
and many other factors might also contribute to the variation in the 
children's performance, the intent here is to look for clues, rather 
than anticipating definite answers. 



CHAPTER II 



METHOD AND PROCEDURE 



Tn the serine of 1965, when the plan for the study evolved, several 

materials for the kindergarten (Lockard, lVb5; . 

Among the considerations guiding the selection of the programs to 
be Included in this study were: the 

in detail the lessons or experiences for the children, the opport y 
for consiltation with thosewho had designed the program; the “opera- 
tion " the school systems where the programs “«e being taught and 
some comparability among the communities represented by those systems. 

The Pro grams of Instruction 

The Science Curriculum Improvement Study was chosen first. The 
senior investigator had been associated with the development of this 
orogram, as a consultant, beginning in the summer of 1963, when tn 
first wilting conference was held Some fHct 

of the American Association or t ic se rved as a consultant 

f-iuof" a collcsRiiC on the Teschers Colley w ^ - * .tnoo 

ience^programf alsf usef the CreatefclevelaS^athematics^Program, so 

that it became the logical choice for a program o ma em 
instruction. 

The programs are described briefly below, and in more complete 
detail in Chapter III. 



AA^j-Sci ence-'-A Proce s s Approach 



The American Association for Scours gf thfimptove- 

the Commission on Science ^“cation in ^ undertook 

ment of science education in tne eariy g* » M n ,u r oarten 

the development of a science “"^^^^^f^Approach to Knowledge" 
Using as its framework papers on The Scientific app expe rimental cur- 

sari a-uatarsa “• ■=— «■ »»• 

1964 and 1965 . 

Classroom teachers were involved in both the writing inferences 
and in trying out successive versions oi the cur ^“ : 1 ; vided mat erials, 

the* test in".' of three children who had participated in the program. 
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In the fall of 1965. when the present study began, ‘J» e “Me-ials 
for the kindergarten and first grade had just undergone their 
revision. With this revision the major Impetus In the program had moved 
to the upper grades of the elementary school. 

Science Curriculum Improveme nt Study (SCIS) 

This project was established In 1962 by Robert Karplus, a professor 
„ f theoretical physics at the University of California. Karplus was 
concerned with the development of scientific literacy through the , prov - 
sion of experiences of a scientific kind beginning In the early elemen 

tary school. 

The first writing conference was held In 1963 when work on the 
Underaarten* an” first grade materials was Initiated. Revision of these 
materials continued through 1964 and 1965, when the present study began. 
As Karplus notes in a recent publication. 



Because of the integrated nature of the SCIS program, 
the trial and revision procedures are quite time-consuming. 

The first-grade program, for instance, may have to be 
reviewed in the light of work done by the first graders 
when they come to second or third grade or even 
There is also a reason for conducting classroom tria s 
for more than one year between revisions. During the 
first year, the ideas and procedures of a unit are so 
novel to many teachers that their reactions are not 
indicative of actual difficulties in pedagogical g 
Only on repetition are the teachers able to plan instruc- 
tion satisfactorily because then they know what range of 
behaviors to expect from the pupils. (1967, pp. 17-1BJ 

The kindergarten program used in the present Bt^y was undergoing 
classroom trial in 1965. It was preliminary in nature and a year later 
was regarded as quite outmoded. 

The first grade program used in the present study In 
reached the stage of preliminary commercial publication. Members 
SCIS staff were B frequent observers in the classrooms, particular v 
the case of those located in California. 

The program developed by the Science Curriculum Improvement Study 
end that developed by the AmerlcanAssociationfor Advancement 

Science at the kindergarten and first grade level, are similar in y 
respects. Both are parts of a complete and integrated cy h 

science program formulated by men who are phe- 

SC1S program emphasizes concepts the_chlld^ 1 1 learn 

nomena in the world around him. it assumes tnau «.»«= 

the processes of science as he experiments, discusses, an * nd 

In contrast, AAAS puts the practice of the " eg and e ® e c0 „l 

using the phenomena as a means for learning the P *iqa 7 n 8} 

cepts as tools for understanding them (Karplus and Thier, 1967, p. 8). 
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Greater Cleveland Mat hematics Program (GCMP ) 



Unlike the science programs, the Greater Cleveland Mathematics Pro- 
gram had progressed beyond the experimental period when the present 
investigation was begun. The program developed under the aegis of the 
Educational Research Council of Greater Cleveland. Beginning in 1959, 
participating teachers from 25 school districts participated in founda- 
tions courses in mathematics and received supplementary materials to use 
in their classrooms. By the second year, teacher guides and exercise 
sheets for the children had been prepared by teams of teachers and proj- 
ect staff members. These materials were revised during the spring and 
summer of the third year and were commercially published in 1961 
(Deans, 1963). 

No Prescribed Lessons 

To provide a contrast to the programs where the lesson plans were 
specified in considerable detail by academicians, a program allowing the 
teachers more freedom was selected. The curriculum guides for this pro 
gram had been prepared by committees of teachers and supervisors in a 
single school system for science in 1958, and for mathematics in 1961. 
Theguides, intended to meet local needs, recommended the general topics 
to be covered in kindergarten and first grades, but did not include any 
detailed prescriptions for teaching such topics. The teachers using 
these curriculum guides could not refer to them for detailed instruc- 
tions as they taught each day as could the teachers in the other three 

programs . 

Other Instructional Pr ograms Used in the Classes in the Study 

r - — , 

Except for reading readiness materials and first grade readers, 
which varied considerably from one school system to another, there were 
no other specified programs of instruction in any of the kindergarten 
classes included in the main study. At the first grade Level* as w 
be noted in the next section, the mathematics programs that were use 

varied somewhat . 

The Classes That Were Studied 



S election 

Table 1 shows the number of children in each of the programs at the 
beginning of the study, 1965, and remaining in it in subsequent years. 

The first group of classes to be selected were those representing 
the SCIS program. Located in Berkeley and Orinda, California, these 
classes were generally taught by teachers who had been associated with 
the SCIS Program for a year, and who were visited frequently by members 
of the SCIS staff. The teachers also attended regular sessions with the 
staff. The purpose of these meetings varied, sometimes being directe 
to problems that had arisen in presenting certain kinds of material, 
sometimes to the presentation of basic concepts. 
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Table 1 

Experimental Programs, Number of Schools, Classes and Children, 
F 1965-1967 



1 




1965- 


1966 


1966-1967 


Fall, 


1968 


Program 


Schools 


Classes 


Children 


Classes** Children 


c 

Classes 


Children 








Program 


Initiated 


in Kinde 


rgarten 




MAS 


5 


7 


189 


8 


105 


11 


94 


(GCMP) 

SCIS 


3 


6 


159 


10 


118 


13 


79 


(GCMP) 

GCMP 


4 


7 


168 


17 


143 


16 


122 


only 

No Pre- 
scribed 
Lessons 


4 


16 


18 l a 


11 


152 


14 


136 








Program 


Initiated 


in First Grade 




SCIS 


3 




— 


8 


139 


15 


115 


(Math) 

Math 


2 




- 


8 


113 


14 


87 


only 

















a Does not include children in these classes en J;°H e * *"? UbliC 
kindergarten, but scheduled for first grade in parochial school. 

b Classes include children who had not participated in program 

in kindergarten. 

c Classes include children who had not participated in program 
in kindergarten and/or first grade. 

«... 

pated in the SCXS program. Each taught of clllldre „ from both 

one in the afternoon. While a random desirable in certain ways, 

morning and afternoon claaaea ."°“ lasses necessitated the selection of a 
the plan for observation • exception. In the latter case, 

single class for each ^^^""“^^^"^re inc^ded. With this 
that of a Berkeley teacher, class ^ cll08en in each of the 

exception, one morning and one , , a _ es and to facilitate 

three schools, in order to °^ a ^" a alze ln th e six classes ranged from 
the initial interviewing. The class size 

24 to 29. 
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The AAAS classes were chosen next 

kindergarten teachers who were Involved 1 meetings with the AAAS 

New York. These teachers of the 

consultant, but the f° cus » ecaU se one of the schools involved took 

program in third grade and p. . other younger ones in the after- 

vounger children in the morning, and the ot y g necessary 

ST while a third school had only a corning program, ^-s -cess ary 

to choose the morning classes for a tudy In the five 

case, both of her classes were included in the study. 

Pelham classes class size ranged from 18 to LI. 

One of the Berkeley. California, ^ a ^ n “ e "^her we^fusing’ 

the AAA^progrra.^^Thes^two'^classe^were included J in^he study^round 

“ the * C1S pr08ram> 

and hence had to be dropped from the study. 

The classes representing the Creater Gievelnnd Mathimatics 

with no pre-planned science program were found in " a " ln tho „ in 

Selection of a sample that would include «““* f"”afternoon and three 
Pelham and Orinda resulted in the inclusion of four afternoo 

morning classes. ^ teacher ha sor from 19 to 24, but 

r^ntrcirif t .slst. — 

The kindergarten teachers in New Rocheile had P““^ a *® d r dinator 
number of in-service sessions with t e ® ya ^J e land Mathematics Program, 

^u^^rreterfrot-i:" tracing sessions going on at the time the 
study began. 

The classes chosen as a contrast group, having 
lessons, were located in Garden C ty, ®” verge j #t mi<lyeay . Class size 
ing and afternoon kindergarten cla Qn both morninR and afternoon 

ranged from 16 to 23, and with o P ity a number of chil- 

groups were included in the .tu*r. then shifted to 

dren customarily a “ e ” ^ ^ “de . Only those kindergarten children 

whose* 1 parent syndicated that they would continue in first grade were 
included in the sti^dy. 

The classes repreSan ^ a %cis e py p ^“ U yhrAAAS t progtarwar de 
not in kindergarten used the SCIS p R bevinning first grade 

designed to be i i n k th e e fall of 1966 SCIS programs beginning in 

classes were available.) !n the fall 01®^^ sy8teroa ln the Ne w 

first grade were Initiated in tl 1 . ^ Engiewood, New Jersey, cooperated 

York metropolitan area. One of tl » 8 , . in-service train- 

sr«3sr3 iz - «■■■ »— 
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whose SCIS classes were included in the study. An important difference, 
however, is that by >%6 most of the California first grade teachers 
were experienced in teaching SCIS. On the other hand, the in-service 
program in the New York Center could benefit from earlier experience in 
California and was organized to prepare the teachers in advance for some 
of the problems they were likely to encounter. 

The choice of the Englewood classes was based on two considerations. 
First, the population appeared to be sufficiently varied to provide an 
appropriate comparison with the other schools in the study. Second, the 
schools were involved in an evaluation study with consultation from a 
member of the Teachers College faculty who also served as a consultant 
to the present study. Accordingly some collaboration in gathering a a 
could easily be arranged. 



An additional advantage in selecting the Englewood schools lay in 
the fact that their mathematics program was regarded as comparable to 
the Greater Cleveland program by the mathematics consultants to the 
present study. Further, since half of the first grade classes were not 
involved in the SCIS science program, they could be included in the 
study to represent instruction beginning in first grade, in mathematics, 
but not in science. Accordingly, all of the first grades in the ng e- 
wood schools were involved in the study. Eight of them in three schools 
had SCIS science, and a mathematics program based on GCMP (19°^ or 
Addison Wesley (1963) beginning in first grade, and eight classes, in 
two other schools, had only che mathematics. The kindergarten programs 
from which these classes had come did not involve any s P® cia ^ 
tion in either science or mathematics. At this time in New Jersey the 
use of any text book program in the kindergarten was prohibited . The 
class size ranged from 17 to 25. In some instances in the Englewood 
schools, teachers worked in clusters so that the children could rece ve 
instruction from a specialist in a particular subject. 



As previously indicated, the original plans for the study had 
included a sample of classes who were participating in a program ot 
instruction dealing with social science concepts. However, when the 
classes to represent SCIii and AAAS had been located, it turned 
be impossible to find enough classes in any accessible community to pro- 
vide an adequate sample for the study of social science concepts. In 
the fall of 1966, however, two classes participating in the 
devised by Lawrence Senesh, Our Working Wor ld (1964), were located i 
one of the Berkeley schools that had not previously been involved in the 
study. These classes had been instructed in the Greater Cleveland i 
ematics Program in kindergarten, and had had no special ins u 
science. It was possible to interview the children in these classe 
when they began first grade and again when they began second grade, 
number of children in this group is too small to be included in the 
major analyses of the study, but the results can be examined in th 
light of the findings from the larger study. 



ERIC 



17 



Comp a r abJLl i ty o f_ the Gro ups Repr esenting Different Programs 

Although lacking specific information regarding the communities and 
school systems from which the classes were drawn, the reader will none- 
theless have taken note of many sources of variation unrelated to the 
programs of instruction that may contribute to the final results. 

Included are such factors as geographic differences, the size of the 
classes, the mixtures of children of varying background within each 
class, the different backgrounds and experience of the teachers apart 
from the effectiveness of whatever in-service training they received, 
the level of morale within the school, and so on. While the researcher 
who deiils with large numbers of classes can impose some degree of statis- 
tical control on such variation, its effects cannot be ignored. 

In the present study, the initial Intent was to achieve maximum 
comparability by selecting schools in middle-class communities, with 
Orinda, California, serving as a prototype. Census-tract data for it 
and for suburban communities in the New York area were studied, as was 
information furnished by the New York Metropolitan School Study Council. 
Information was also secured from publishers regarding school systems 
that were using either innovative or more traditional programs of 
instruction and from colleagues who served as consultants in those sys- 
tems. School systems in over 20 communities were approached in the 
process of selection. 

Eventually it became clear that the attempt to limit the selection 
to relatively homogeneous middle-class communities was not feasible. To 
obtain an adequate sample of teachers as well as children, SCIS classes 
in Berkeley, California, had to be included. Since these classes were 
in schools located near the University so that children of students and 
more rarely, a child of a professor accounted for a portion of each 
class, a wide variety of ethnic and socioeconomic backgrounds was 
represented. 

As far as AAAS centers were concerned, Pelham, New York, a West- 
chester County community with a predominately upper middle-class popula- 
tion, appeared to be roughly comparable in income level to Orinda. It 
is, however, an older community, and has a few areas where the income 
level is considerably lower, although probably not as low as the lowest 
in Berkeley. Classes in AAAS centers in Philadelphia, and in Ithaca, 

New York, were given some consideration, but their distance from New 
York, and the fact that they were already involved in other research 
projects made their inclusion impractical. 

New Rochelle, New York, representing GCMP is, like Berkeley, a city 
with a mixed population. However, it borders on Pelham and has large 
areas that closely resemble Pelham. Certain classes were clearly com- 
parable to others in Pelham? Others presented a mixture resembling 
those in Berkeley. 

The selection of a school system where there was no detailed pres- 
criptive manual for instruction in mathematics or science in the 
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kindergarten presented a number of problems, in addition to that of com- 
parability to the systems where such special programs were offered. For 
purposes of strict control, classes where there was no professed concern 
with the children's intellectual development might have been sought. 
Indeed, it was suggested that "it should not be difficult to locate some 
mediocre kindergartens." While this is unfortunately true, it is also 
true that school systems and teachers identified in this way would coop- 
erate in a study of the present kind only if its purpose were concealed. 
Instead an effort was made to secure the cooperation of a school system 
that had earned a reputation for having good kindergartens, but was com- 
mitted to waiting for the children to demonstrate "readiness" before 
confronting them with systematic instruction. Garden City, New York, 
had such a system, and several kindergarten teachers had expressed an 
interest in participating in the study. Spontaneous cooperation of this 
sort seemed desirable since it might well balance out whatever enthusi- 
asm the teachers in the more experimental programs might have. In con- 
sidering the results, however, it must be noted that Garden City is, 
with the possible exception of Orinda, the most homogeneous of any of 
the communities in the study. It is a well-to-do community that appears 
to have been relatively untouched by population changes typical in the 
suburban areas surrounding it* 

Englewood, New Jersey, where the study did not begin until the 
children were in the first grade, is a community with a heterogeneity in 
population similar to New Rochelle and to Berkeley. There are living 
areas comparable to those in Pelham and Garden City , and there are low- 
income pockets. Within all its schools there is a considerable mixture 
of backgrounds. 

Table 2 presents comparable census data for the six communities 
involved in the study. 



T he Subjects 

Table 3 shows the sex, chronological age, and Peabody Picture 
Vocabulary Test I.Q. for all the children at the initiation of the pro- 
grams. Programs that were studied from the kindergarten through the 
first grade were initiated in the fall of 1965. Programs not initiated 
until the first grade began in the fall of 1966. Table 4 shows the com- 
parable figures for the children who remained in the study to its 
completion. 

Mean PPVT I.Q.'s for children who dropped from the study did not 
differ significantly from those for the children who remained in the 
study. 

Parent Occupational Level 



When children enter kindergarten the abilities they have already 
developed and their readiness for instruction reflect to some degree 
the educational experiences they have had in their families. These in 
turn are correlated with socioeconomic status. Recent work with disad- 
vantaged young children has highlighted the extent of educational 
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handicap in homes of lower socioeconomic status. However, as Wolf (1964) 
has pointed out, status per ae is an imprecise indicator of the effects 
of a given environment. Correlations of family environment with general 
intelligence, usually running between .20 and *40, and with academic 
achievement around .50 can be raised 20 to 30 points when specific 
aspects of the environment are appraised. Among such aspects are "the 
climate created for academic achievement," "the level of intellectual- 
ity," and "the opportunities provided for and emphasis cn verbal devel- 
opment." Wolf measured these and other aspects of the family environ- 
ment through the use of an interview averaging one and a half hours in 
length. 



Table 2 

Census Information for Communities in which Schools were Located 



Community 


Program 


Population 

1960 


Median Income 
of Families 


Median Years of 
Schooling Com- 
pleted by Per- 
sons 25 Years 
and Over 


Pelham,, N.Y. 
(total) 


AAAS 

(GCMP) 


13,404 


Not Available 


Not Available 


North Pelham 




5,326 


7,494 


11.7 


Pelham Manor 




6,114 


10,000 + 


13.3 


Pelham Village 




1,964 


Not Available 


Not Available 


Berkeley, Calif. 


SCIS 

(GCMP) 


111,268 


6,576 


12.9 


Orinda, Calif, 


SCIS 

(GCMP) 


4,712 


10,000 + 


14.2 


New Rochelle, N.Y. 


GCMP 

only 


76,812 


8,131 


12.2 


Garden City, N.Y, 


No 

Prescribed 

Lessons 


23,948 


13,875 


12.9 


Englewood, N.J. 


1st grade 
SCIS 
(Math) 

Math 

only 


26,057 


7,827 


12.1 
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Table 3 



Sex, Chronological Age and I«Q» of Children in 
Six Instructional Programs at the Outset of the Study 





No, of 


Sex 


Chronological 
Age in Months 


PPVT 


I.Q. 


Program 


Children 


Boys 


Girls 


Mean 


S.D. 


Mean 


S.D. 






Program 


Initiated in Kindergarten 




AAAS 

(GCMP) 


189 


97 


92 


63.81 


3.47 


103.25 


18.31 


SCIS 

(GCMP) 


159 


84 


75 


64.97 


3.56 


101.09 


16.97 


GCMP 


168 


99 


69 


64.82 


3.34 


106.55 


13.84 


only 
















No prescribed 
lessons 


181 


89 


92 


65.13 


3.42 


109.28 


14.77 


Total 


697 


369 


328 


64 . 66 


3.48 


105.12 


16.37 






Program 


Initiated in First Grade 




SCIS 

(Math) 


139 


74 


65 


75.73 


3.02 


108.22 


14.73 


Math 


113 


57 


56 


74.83 


3.45 


104.87 


16.01 


only 
















Total 


252 


131 


121 


75.33 


3.25 


106.72 


15.37 


Grand Total 


949 















I t Q, ia based upon Peabody Picture Vocabulary Test, Form A. 
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Table 4 



Sex, Chronological Age and I.Q. at Initiation of Study 
of Children Remaining to Completion 



Chronological 

No. of Sex Age in Months PPVT 1 . Qj. 

Program Children Boys Girls Mean S.D. Mean S.D. 



Program Initiated in Kindergarten. 



AAAS 


94 


50 


44 


64.28 


3.61 


105.41 


17.62 


(GCMP) 
















SCIS 

(GCMP) 


79 


43 


36 


64.42 


3.67 


100.66 


18.24 


GCMP 


122 


67 


55 


64.80 


3.37 


106,76 


12.55 


only 
















No prescribed 


137 


63 


74 


64.92 


3.31 


109.20 


14.73 


lessons 
















Total 


432 


223 


209 


64.66 


3.46 


106.13 


15.76 






Program 


Initiated in First Grade 




SCIS 

(Math) 


115 


61 


54 


75.63 


3.06 


107.87 


13.93 


GCMP 


87 


45 


42 


75.24 


3.23 


104.31 


14.96 


only 
















Total 


202 


106 


96 


75.46 


3.13 


106.34 


14.45 


Grand Total 


634 


329 


305 






106.19 


15.34 


a 

I 


• Q. is 


based upon Peabody Picture Vocabulary Test, 


Form A. 



In 'the present study it seemed clear that the family environments 
could either enhance the children's learning, or inhibit it, not only as 
the children began school, but also as they continued through the vari- 
ous programs. Accordingly, some measure of the home situation was 
essential. Although a detailed appraisal such as that made by Wolf was 
not feasible, information regarding the number of years of education of 
the parents and their occupations seemed essential. 

The initial arrangements with the various school systems indicated 
that their records consistently included information on parental occupa- 
tion but not on years of schooling. The possibilities for securing 
information regarding schooling varied from system to system. 

The summer of 1965, in many communities, including some whose 
schools participated in the present study, was a period of turmoil 
related to school integration. In such a climate, questions having to 
do with socioeconomic status, and with educational background were 
increasingly regarded as potentially inflammatory. In some schools 
research that included I.Q. measures also became suspect. None of the 
schools that had agreed to participate in the present study asked to 
withdraw, but it was apparent that inquiries going beyond the school 
records, and the interviews with the children as they had been projected 
would not be regarded with favor. Tentative plans for securing somewhat 
detailed information about parental occupation and years of schooling 
were abandoned. At the time, it seemed that such information might be 
gleaned at the end of the study. Unfortunately when the study was com- 
pleted, pressures on the schools had increased rather than lessened, and 
it was not feasible to attempt to gather any more data. 

Information regarding the occupation of the father, or in his 
absence , of the mother, was either copied from the school records, or in 
some instances, supplied by the kindergarten teachers. In some cases 
the information supplied was very precise, and with some knowledge of 
the surrounding community, could readily be categorized. In other 
instances it was more vague, and could be categorized with difficulty, 
if at all. 

Occupations were coded according to the index developed by the U.S. 
Bureau of the Census (1963) . This index was based on the average of the 
three scores assigned to occupation, years of education, and income, 
using a one in a thousand sample from the 1960 U.S. Census. A scale was 
then constructed ranging from 01 to 99 and occupations assigned scale 
values on It. Table 5 shows some occupations that are typical of the 
various levels. It should be noted that the points on the scale are not 
necessarily equidistant, and that a large portion of the socioeconomic 
range is represented at the two upper levels. 

Because the school records were not always complete, and occupa- 
tions were sometimes reported in indefinite ways, coding of some of the 
data was difficult. Although most of the occupations were clearly 
enough described to be coded immediately, a number were classified only 
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after consultation with an individual who was familiar with the scale 
and with the communities. In some instances ambiguous descriptions 
could be coded on this basis, in others they had to be eliminated. In 
the analysis of the data the scale was collapsed so that its range was 
from 1 to 9. Occupations that had been categorized from 01 to 19 on the 
basis of the index were coded 1 (the number of cases in the 01 - 09 
category was very small). Occupations from 20 to 29 were coded 2, and 
so on up to 90 to 99 which was coded 9. Cases where no information was 
available or the occupation as reported could not be classified were 
coded 0. 

Table 5 

Examples from U.S. Occupational Index 



Level 


Occupation 


01-09 


household worker,, laundress 


10-19 


kitchen worker, janitor, 
sanitary services 


20-29 


garage laborer, recreation attendant 


30-39 


hospital attendant, cleaning operator, 
barber 


40-49 


truck driver, bartender, 
auto mechanic 


50-59 


delivery man, glazier, metal worker 


60-69 


bus driver, plumber, machinist 


70-79 


policeman, clerk, electrician 


80-89 


salesman, draftsman, manager, 
teacher 


90-99 


doctor, lawyer, engineer, psychologist 



Table 6 shows the socioeconomic status of the parents of the 
children who remained in the study to its completion. 

Table 6 

a 

Socioeconomic Status of Children Remaining to Completion 







No 




Occupational 


Scale 






No. in 


Information 


6-39 


40- 


70 


80- 


•99 


Program 


Program 


Available 


N 


% 


N 


% 


N 


% 






Program Initiated 


in Kindergarten 






AAAS 

(GCMP) 


94 


9 


9 


10 


11 


13 


65 


77 


SCIS 

(GCMP) 


79 


11 


9 


13 


20 


29 


39 


57 


GCMP 


122 


10 


7 


7 


20 


18 


85 


76 


only 


















No prescribed 


137 


13 


1 


1 


16 


12 


105 


86 


lessons 






















Program Initiated 


in 


First Grade 






SCIS 


115 


20 


29 


31 


28 


30 


38 


40 


(Math) 


















Math 


87 


7 


18 


23 


31 


39 


30 


38 


only 



















Note. — Socioeconomic status based on U.S. Bureau of the Census, 
Me thodology and scores of socioeconomic status . Working Paper No. 15, 
Washington, D.C., 1963, transforming occupations to socioeconomic status. 

a Percents based on children for whom information was 



available. 



The Teachers and Their Teaching 

Whatever effects differences in the communities and related 
ences in the interests and abilities of the children may have on the 
outcomes of early instruction, an equally crucial 1 'ariab P 

sented by the teachers. Table 7 shows the educational background i an 
experience of the teachers in the study. A more detailed analysis of 
the teachers' responses to questionnaires g^en them at the begirmi g 
and the end of the school year is presented in Chapter IV. Chapter 
also includes information related to teacher attitudes regarding y 
instruction and the specific programs they were teaching. 

While it seems reasonable to believe that a teacher who is enthusi- 
astic about a particular instructional program is likely “ r Ht only 
effectively than one who is opposed to or even neutral toward it, only 
direct observation can furnish evidence that the program is being taug 

as it was intended. 

In the present study, such evidence is particularly Important. For 
example, if a particular program were to require that the children 
answer questions based on actual manipulation of materials, and th 
teacher failed to provide for such manipulation, the effectiveness of 
h^progr^m would be inadequately tested. Again, the intent of the pro- 
gram would be violated if the program were designed to have the children 
reflect on their answers and the teacher posed the questions in such a 
fashion as to provide cues to the answer. 

To obtain evidence on these matters, arrangements were m$de to 
observe in"he classrooms. In the classes where SC IS and MAS programs 
were being taught, the teachers were not unaccustomed to having 
observers^in tlir classrooms. Nevertheless, the presence of an 
observer, particularly for a short period, can distract both the teacner 
and the children, thereby providing an inadequate picture of the typical 
activity of any classroom. While the teachers in the present study ap- 
peared to understand that the investigators needed to ^.owthevariey 
of ways concepts were presented to the children, and also the kinds of 
responses the children made, they clearly had reservations about having 
their classes observed. It was not feasible to ask for repeated obser- 
vations. Nearly all classrooms were, however, observed twice, and most 
of the kindergartens three times. In addition, nine ot the SCIS first 
grade%lasses^were tape-recorded once and four others were tape-recorded 

during four consecutive lessons. 

The initial plans for the classroom observations called for the 

“ r/.r^r sssr- ~ "i: »■ 

observer kept a record related to the children 
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Table 7 

Educational Background and Experience of Teachers 
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Note.-- Data are derived from questionnaires at the initiation of the study. 



As these observations progressed it became increasingly clear that 
none of the check lists or category systems then available could be put 
to effective use soon enough to secure data from all the classes in- 
volved. Further, it could be argued that for the present study the 
question of whether the programs were being taught as their authors had 
intended was at least as crucial as the question of the kinds of cogni- 
tive tasks actually required. 

Accordingly, the observations of the classroom were turned over to 
representatives of the various programs who were asked to make judgments 
on the extent to which teaching of the programs conformed to the intent 
of the authors. The qualifications of these observers, the observation 
schedule used, as well as their findings are described in Chapter IV. 

The tape recorded observations of the SCIS lessons are treated separ- 
ately in Chapter V. 

The Measures of Logical Thinking 

Tasks derived from the work of Piaget were used to appraise the 
logical abilities of the children as they began kindergarten, again as 
they entered first grade, and finally, as they entered second grade. 

The "pre-test” interviews, in kindergarten and first grade, included 
only two kinds of tasks. In the "post- test" interviews these same tasks 
were repeated and also supplemented by four other kinds of tasks. 
Complete interview schedules are found in Appendix A. 

Co nstruction of Pre-Test Interview Schedules 

The tasks used in the pre-tests were taken directly from two previ- 
ous studies. One set dealt with the conservation of number and quantity 
(Almy , Chittenden and Killer, 1966). The other set was composed of 
class inclusion tasks used in a study by Miller (1966). 

Conservation of Number . The first two tasks involved the conserva- 
tion of number, patterned after Piaget (1952). 

During orientation in Task A the child compares eight yellow cubes 
with eleven red ones, and adds yellow cubes to make the rows the same, 
then compares the rows with one red removed, one red added, two yellows 
removed, two added, and so on. For the experiment, the red blocks are 
bunched and the child is asked "What about now?" If no response is 
forthcoming, "Are there more red blocks, or more yellow blocks, or are 

they the same?" 

The yellow blocks are then spread apart, and the above question or 
questions are repeated. Finally the child is asked, Why do you think 

so?" 



Conceivably, a child might respond differently to the bunching of 
the blocks than to the spreading of the blocks, so that the order in 
which these were presented might affect the results. However, in a 
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small study testing this possibility, no differences were found between 
the protocols of children under the "bunched" or "spread conditions. 

In the second part of this experiment, Task B, only the yellow 
cubes are used. The child is asked to count them. Then they are spread 
and he is asked to indicate how many (without counting). Again they are 
bunched and the question "How many?" is repeated. 

Conservation of a Quantity of Liquid . During orientation in Task C, 
the child compares the water in two identical glass tumblers, indicating 
when one has more wate*: than the other, and filling them to indicate 
when the water is "the same." 

The experimenter then empties the water from one tumbler into a 
shallow glass bowl, asking "What about now?" In the event of no re- 
sponse the question is put, "Is there more here, or more here (pointing), 
or are they the same?" The final question is "Why do you think so? 

Cla ss Inclusion . These tasks, used in Miller's study (1966), are 
based on experiments designed by Piaget (1964) to ascertain children s 
understanding of logical classes* In a hierarchy of classes orme on 
attribute similarity, the class inclusion relationship is understood 
when the child is able to recognize the attributes defining a particular 
subclass or superordinate class and also the quantitative superiority of 
the superordinate class to any subclass. The classic example of this 
type of problem is one in which the child is confronted with a box of 
wooden beads, most of them brown, but two of them white. He is then 
posed the problem of whether there are more wooden beads or more brown 
beads. The pre-operatlonal child is unable to think simultaneously of 
the whole class (wooden beads) and the two subclasses (brown beads and 
white beads), but he is "well aware that the brown beads are made of 
wood and that they therefore form part of the same whole as the white 
ones. . . . But when it is a question of envisaging simultaneously the 
class of wooden beads and the class of brown beads, i.e., of taking the 
point of view of the inclusion, in their extension, of two classes 
(Piaget, 1952, p. 171) difficulties arise. The problem, as Lunzer 
(Piaget, 1964) puts it, is that in this kind of task the child must not 
only abstract from the objects experienced, but he must also abstract 
the criteria of a classification. This involves a "turning round on 
his actions of grouping and regrouping (p. xv). 

Varying the materials used in the experiments, the criteria used 
for forming the classes and subclasses, and the number of elements n 
the classes and subclasses, Inhelder and Piaget (1964) studied exten- 
sively the ways children of different ages handle class Inclusion prob- 
lems (pp. 100-149; 196-216). On the basis of their clinical procedures 
they find that for the majority of the children, truly operational so u- 
tions appear only after the age of seven. 

Both of the science programs in the present study placed consider- 
able emphasis on the rudiments of classification, although not on the 



29 



logic of hierarchical classification. If, as Miller's (1966) work sug- 
gests, practice in classification facilitates an understanding of class 
inclusion, one might expect children, particularly in the science 
programs, to excel in class inclusion. 

The procedures for each of the four class inclusion tasks are simi- 
lar. Each begins with orientation procedures in which the interviewer 
ascertains the child's understanding that the objects in the collection 
are all alike in some way (that is, the superordinate class is repre- 
sented by fruit in Task A; wooden blocks in Task B, metal cars in 
Tasks C and D) , and also that each of the collections can be grouped in 
two separate collections (that is, the subclasses represented by grapes 
and bananas in Task A, blue blocks and orange blocks in Task B, blue 
cars and red cars in Tasks C and D) . 

The test questions are of two kinds. In Tasks A and B the ques- 
tions pose the child two options — that is, to indicate whether th”- 
superordinate class or a single subclass is larger. In Tasks C and D 
three options are posed: the superordinate class is larger, or the sub- 
class is larger, or they are the same. It should be .-further noted that 
in Tasks A, B and C, the number of objects in the subclasses are unequal, 
while in Task D the numbers in the subclasses are equal. In each task 
the child is asked for an explanation — "llow can you tell?” 

Some concern as to the extent to which the ways of posing the ques- 
tions may affect the child's understanding of the problem is inevitable. 
At the time Miller designed her study (1966), she tested several ver- 
sions of questions for each task. Tape recordings of children's re- 
sponses to these suggested that when a child appreciated that the issue 
confronting him had to do with the relationships between the collection 
viewed simultaneously as a totality and as two separate parts, he 
responded correctly. For a child lacking such insight the rephrasing of 
the question made little if any difference in his response. 

Constru c tion of Post-Test Interview Schedules 

Both theoretical and practical considerations guided the selection 
of the tasks that were included in the post-test interviews. 

Review of a considerable portion of the experimental work done by 
Piaget and his colleagues and of related replication studies resulted in 
the consideration of many tasks and variations. Some of these were dis- 
carded without trial while others were tested with a few children and 
then discarded. Finally, four kinds of tasks were added to the conser- 
vation and class inclusion tasks of the pre-test. The new tasks 
involved the conservation of weight, seriation, transitivity of length, 
and multiple classification (matrices). 

Theoretical Cons iderations . Since the study raised questions 
regarding the age at which a transition from pre-operational to opera- 
tional thinking could occur, the post-test tasks needed to provide an 
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adequate measure of operational thinking. Or, to put the matter another 
way, the tasks selected had to be ones that have been used by Piaget to 
demonstrate a shift from egocentric, perceptually dominated, inflexible 
thought, to thought that is operational, that is, logical and systematic. 
Such thought is "no longer tied to particular states of the object, but 
is obliged to follow successive changes with all their possible detours 
and reversals; and it no longer issues from a particular viewpoint of 
the subject, but coordinates all the different viewpoints in a system of 
objective reciprocities" (Piaget, 1959, p. 142). 

The central position of conservation in Piaget's theory is well 
known. He maintains that "conservation is a necessary condition of all 
rational activity" (Piaget, 1952, p. 1) and has devised many tasks to 
demonstrate the child's ability to conserve substance, quantity, number, 
weight, and volume. Since the pre-test had included conservation tasks 
dealing with number and quantity, the addition to the post-test of 
another and presumably more difficult one seemed appropriate. Accord- 
ingly, a conservation of weight task was included. 

The centrality of the other tasks to Piaget's theory is suggested 
by his comment on: 

. . . the operational grouping which are constituted at 
about seven or eight years of age (sometimes a little 
earlier) .... [These] lead to the logical operations 
of fitting classes together [class inclusion] .... 
and of serializing asymmetrical relations. Hence the 
discovery of transitivity which permits the deductions: 

A ■ B; B ■ C, therefore A ■ C; or A < B, B < C, there- 
fore A < C. . . . When a child aged seven has arranged 
a series of mannikins in order of size, he will be able 
to make a series of sticks or bags correspond to them 
and he will be able to identify which element in one 
series corresponds to which in another, even when they 
are all jumbled (since the multiplicative character of 
this grouping adds no difficulty to the additive serial- 
izing operations which have just been discovered) • 

(Piaget, 1959, p. 143) 

In addition to testing cognitive processes that are central to 
Piaget's theory, the additional tasks selected represented a suf icient 
number of operations to provide multiple indices to the level of the 
children's thinking. A child who reveals operational thinking In sever- 
al different kinds of tasks is obviously more advanced toward the 
attainment of concrete operational thinking than one who can success- 
fully handle only one or two such tasks. 

Piaget '8 studies are replete with varied tasks designed to reveal 
different operations. Piaget’s clinical approach allows the interviewer 
to probe any suspect answers and so to guard against false conclusions 
of either positive or negative kinds. In a large-scale study such as 
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the present one, where standard rauher than clinical procedures are 
necessary, the tasks themselves must be so designed as to guard aga nst 
misunderstanding on the part of either the child or the interviewer. 

To a considerable extent, the selection of tasks for the present 
study was guided by Smedslund 's (1964) specifications for tests of con 
Crete reasoning. According to Smedslund: 



... all situations permitting a diagnosis of the 
presence vs. the absence of concrete reasoning have 
the following characteristics: the initial events 

arc perceived by the subject ... and are then 
removed. . . . The initial events have one necessary 
conclusion. If the subject arrives at this conclusion, 
he is in this situation, capable of concrete reasoning. 

If he does not arrive at this conclusion, he is, in 
this situation, not capable of concrete reasoning. 

(Smedslund, 1964) 

Smedslund further specified methodological rules to ensure that the 
tasks are not contaminated by irrelevant factors. These together with 
certain other practical considerations further directed the selection of 
the tasks used in this study. 



Practical Cons iderations . Smedslund's caveats can be subsumed under 
the major consideration "evidence that a task works. Accordingly, w th 
the exception of the matrices, no tasks were chosen that had not been 
used, in relatively comparable form, by researchers other than Piaget. 



The work of these researchers provided evidence not only regarding 
the probable ease of administration of tasks, and o£ their scoring, but 
also of the age at which they were discriminating. Assuming that the 
children to be interviewed would be seven-year-olds, all of the tas s 
included had to show a spread in performance at that age. This criter- 
ion was particularly important in view of the possibility that the 
experimental groups might be advanced for their age. 



Information from other research also provided some indication of 
the extent to which the tasks might provide reliable evidence regarding 
the children's operational abilities. In addition, all the tasks to be 
included were repeated within a two-week period with enough children so 
as to provide further information on the question of reliability. 



A final practical consideration was that the tasks chosen should 
have some relevance to the experimental curricula, although the tasks 
themselves should not be ones in which the children had been instructed. 



Ease of administration became an extremely important criterion in 
view of the fact that approximately 700 children were to be interviewed, 
sometimes in rather cramped quarters, by interviewers who varied some- 
what in the amount of prior interviewing experience they had had. Some 
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tasks had to be modified from their original forms, and recording pro- 
cedures simplified in order not to place an undue burden on the inter- 
viewers . 

All of the tasks were presented in a standard order, beginning with 
the pre-test conservation and class inclusion items, and continuing with 
seriation, transitivity of length, matrices and conservation of weight. 
This* order permitted something of an alternation between tasks in which 
the child was given relatively little opportunity to handle materials, 
and those in which he had more freedom. Occasional opportunities for 
the child to gather up used materials gave the interviewer time to 
arrange the next task. The transitivity of length task provided a break 
in the interview time and an opportunity for the child to walk to the 
opposite side of the table. 

Some appreciation of the importance of standardization, not only 
for the order of presentation of the post-test tasks, but also for the 
arrangement of the materials, whether in or out of use, .can be gained 
from the fact that the "kit” for the materials was a box 36" x 14" x 6". 

Serial Ordering . The procedures for these tasks were derived 
fairly directly from Piaget's investigation of "seriation, qualitative 
similarity and ordinal correspondence" (Piaget, 1952, pp. 96-121). 

Dodwell included somewhat similar tasks in an early study (1960, 
pp. 191-205). Ke presented dolls and canes of graded sizes to the child. 
After eight dolls had been arranged in order from the smallest to the 
largest, and the appropriate canes given to the two smallest dolls, the 
child was asked to arrange the remaining canes so that each doll would 
have the cane which belonged to him. Then the dolls were spread apart 
and the child was asked to indicate the dolls to which certain specified 
canes belonged. He was then asked to explain his selection. Dodwell 
found no consistent age trends. 

Hood (1962, pp. 273-286), using drawings of ten boys differing in 
size and a complementary set of ten hoops, required the child to put 
each set into serial order and then to make the two sets correspond. 

She found this to be one of the most difficult of the tasks related to 
the concept of number. At age seven only 6 percent of her normal sub- 
jects had reached the level of operational thought that enabled them to 
solve this problem of seriation. Of the eight year olds, 34 percent, 
and of the nine year olds, 75 percent, were at this level. 

In the present study, as in the Hood study, pictures rather than 
objects were used. The initial tasks corresponded to those used by Hood. 
However, these tasks were posed with two different sets of pictures, and 
in addition, questions relating to the child's understanding of ordina- 
tion, and his ability to maintain relationships after the visual corres- 
pondence was destroyed by scrambling, were included. 
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The tasks closely resembled those descrlbed by Plage^aWa, 
no 97-98) . A standardized rather than a clin P 
followed, and pictures rather than objects were used. 

The materials for the task consisted of ^o'sets’ 

5" X 2 1/2" in size, with pictures of ™onk y ‘ The flrst picture 

o£ 7 " x 2” cards with pictures of knives and J” k Each of the remaining 
of the largest monkey was four inc ® Bize so that the smallest 

nine pictures was successive y sca^ ures o£ balloons „ e re similarly 

monkey was one inch in height. P . . were Bca led from 6 1/2 

scaled from four inches to one Inch. The knives were - 

to 2" and the forks from 5 1/2 to 1 3/4 . 

Three kinds of problems were posed with these 
the cards in corresponding series ^“^^fter the order’had been" 
ordinal positions; end reor er ng that the interviewer could read- 

broken: All of the cards were coded so ^"^ards correc tly. 

ily record the children's responses and reassemble the car 

. - rhe aeriation tasks with cards showing monkeys and 

balloons, 'the Interviewer placed " tL^hUrlo^rlnBe^If^maining 

monkeys about 20 inches apart, asking I t £“ child did 

six cards in order ^. 9 “““ 1 !%^he lec^d serlation task. If 

this correctly, le p o interviewer made the necessary rearrange- 

the order was incorrect, the interviewer Q „ e is » ust a little 

ment, commenting on the ®^ zes ° £ he 8ec0nd y t ask the interviewer placed 

bigger, etc.) as he did s°« 1 bicaest and smallest monkeys 

the biggest and smallest balloons above the that each 

and asked the child to arrange t e r incorrect orders were rear- 

monkey would have the right sized balloon. Incorrect 

ranged by thes interviewer# 

For the ordination task, the interviewer ^^^VL^den- 8 

together and spread the rw°£ » ““Ihree pre-specif led monkeys, 
tify the correct balloon foreacbofthreep ^ of monkey8 intac t, 

th^interviewer the ChUd “ identi£V 

a fourth monkey's balloon. 

The procedures S^JSSScfUta 

Slf^rSTdSpl^ed the correspondence, moving the -P -ries^^^ 

the left to pose the ordination probiem. ^ ^il^ ^ asked to 
the correct fork for three different kni ta8ks> the ko i ve9 

were n scrambled°and U the chUd^ked to locate the correct knife for a 
specific fork. 

The interviewer recorded the cards chosen, the method used in 
reordering, and the explanation given. 
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Transitivity Tasks. The ability to understand transitivity (A > B; 

B > C : A > C), that is, to grasp the relationship between A and C with- 
out the necessity for directly comparing them may, of course, be re- 
vealed in tasks involving a wide variety of materials and different 
attributes. Such understanding is an essential element in measurement. 

In The Child’s Concept ion of Geometry (Piaget, Inhelder, and Szeminska, 
1960, pp. 123-128), Piaget poses the problem of transitivity of length 
by asking children to build on a low table a tower of blocks equal in 
height to one built on a higher table by the experimenter. Sticks of 
various lengths are available for the child's use, but according to 
Piaget s findings, are not used adequately before the age of seven or ^ 
eight years. Braine (1959) using non-verbal methods challenged Piaget s 
age norms since, in his sample, 50 percent of the children between four 
years, two months and five years, five months appeared to grasp transi- 
tivity. Smedslund (1963) in turn questions Braine' s methods, pointing 
out the possibility that the children were giving "correct" responses on 
the basis of non-transitive responses. Smedslund designed a new test of 
transitivity, as applied to length, administered it to 107 children 
between the ages of four and ten years and concluded that the average 
age of acquisition of transitivity of length probably lies near eight 

years . 

Smedslund 's procedures were incorporated in Tuddenham's (1968) 
attempt to develop a scale of intelligence based on Piaget s theory of 
cognitive development. He found that about 20 percent of second gra ers , 
40 percent of third grade boys and 20 percent of third grade girls had 

the concept . 

ir. the present study, Tuddenham's procedures were used with very 
few mod if ications . 

In all of these studies, transitivity is investigated in situations 
in which the child who follows the perceptual cues cannot maintain the 
concept of transitivity. The child is asked to compare three sticks. 

The longest stick. A, has lines subtending at each end to make it look 
shorter, as in the MUller-Lyer illusion. Similarly, the shortest stick, 
C, has lines extending at each end to make it look longer. The third 
stick, B, used as a measuring stick, is longer than C and shorter than A. 
The operational child deduces from this relationship that A is longer 
than C, but the child who is dependent on perceptual cues maintains that 

A is shorter than C. 

The sticks and their V-shaped figures were glued to white oilcloth 
sheets to aid the interviewer in presenting identical stimuli to each 
child. A practice session was designed to familiarize the^chil w i 
the illusion. (One child designated the phenomenon as an obstacle 
illusion.") The sticks used were as follows: 





Stick A 


V-F igures 


Stick C 


V-F igures 


Stick 


Practice 1 


14" 


Extending 


10" 


Subtending 




» 

Practice 2 


12" 


Subtending 


9 7/8" 


Extending 




Test 1 


10 1/8” 


Subtending 


9 7/8" 


Extending 


10" 


Test 2 


9 7/8" 


Extending 


10 1/8" 


Subtending 


10" 


Test 3 


12 1/8" 


Subtending 


11 7/8" 


Extending 


12" 


Test 4 


11 7/8" 


Extending 


12 1/8" 


Subtending 


12" 



All A and C sticks and corresponding V-figures were black, while the 

B measuring sticks were light blue. Two cloths “ se 5** 

sentation of practice 1 and practice 2, and two additional cloths 
the four test items. After test 1, the first of these was reversed for 
test 2, and after test 3 the second was reversed for test 4. 

In the practice session the interviewer assisted any child who did 
not correctly respond to the question "Which of these two sticks is 
longer?" by measuring the shorter stick with his fingers showing 
that "it only comes up to here" on the other stick. 

In the test sessions the interviewer placed the measuring stick B 
against stick A. pointing out that the ends of the st: lek h £ 

coincided but that there was a difference in the ends nearest the c . 
He then asked the child to indicate which stick was ' 1 e £ e 

the black. The measuring stick was then moved against stick C and the 
question repeated. Finally the interviewer asked Which of the black 
sticks is longer?" and. "How can you tell?" This procedure was repeated 
for each of the three remaining tests. 

Matrix Tasks. The matrix tasks deal with what Piaget terms multi- 
plicand classification. For example, a collection of cycles 
squares, some red, some blue, some small, and some large, can be ci assi 
Tie d on the basis of color or form. Multiplicative classification in- 
volves the simultaneous classification of each element in the collection 
according to both criteria, and may be symbolized by a matrix. In this 
example, the collection is arranged so that the rows «re classified 
according to color, and the columns according to form. A red sq 
at once located in the row of red elements and the column of square 

elements . 

The correct placement of a particular element in a matrix can, in 
such an example, be arrived at in either of two ways The Perceptual^ 

solution is to "extend the graphic properties by *»“"£?** d 

and horizontal symmetries in the matrix arrangement (Inhelder and 
“Iget! 1964. p. 153). The conceptual solution involves reasoning in 

terms of classes. 



In their initial studies Inhelder and Piaget (1964) used 14 matri- 
ces each containing four or six pictured objects. These were grouped 
according to shape, color, sire, number or orientation ‘he case 

animals whose heads were turned to the right or left). u 

these tests were answered correctly by 75 percent of the eight to nine 
year olds (pp. 154-155). However, for those items involving three^ 
attributes, four to five year olds did about as well as the e g t ° 
nine year olds, while the six to seven year olds were far worse. Clin- 
ical inquiry suggested that the younger children were using .^I^othe 
or graphic solutions, while the older ones were struggling to nandle th 
problems more conceptually. To check these results Inhelder and Piaget 
devised a more standardized series of tests. These are the 
the present study. It should be noted that while Inhelder and Piaget s 
results with this series indicated that "Operational solutions inc ' e *a« 
steadily with age while graphic solutions decrease after the “ Re ", 

(p. 164), there is no fully satisfactory way to determine which 
the child may be using. Despite this known limitation in the use of the 
matrices, two considerations supported their use in the present study. 
First, the inclusion of a classification measure less difficult than the 
class inclusion tasks seemed essential in view of the emphasis on sort- 
ing and grouping in the various curricula. Second, the matrices are 
interesting to second graders, are relatively easily administered, and 
at this age level provide a good spread in scores. 

The pictures for the matrices were copied from those presented by 
inhelder and Piaget (1964, pp. 160-161). There were eight ^stma trices 
and one practice matrix. Foie the present study an additional practice 
matrix was constructed. Four of the matrices had four cells, one of 
which was empty. Four of the matrices had six cells, with one empty. 

Each matrix was presented on a 5" by 5" card. Each of t e p “““ ° 
Jects, from which the one to fill the empty cell was to be chosen, was 
presented on a 2 1/2” by 2 1/2" card. The number of these choice c 
for each matrix varied from four (for the initial practice tasks) to 
eight. The matrices were presented to each child in t e same or er , 
were the choice cards. (The position of the correct choice, and of the 
various distractors had been predetermined by randomization.) 

In the procedure used by Piaget and Inhelder (1964, p. 159) the 
multiple choices were presented one by one and the child edure 

each of them in the empty cell. In the present f “ »■ 1 9 ^ . 

was followed for the initial practice matrix, bub modi **® d ^ * con _ 
ceeding practice matrix and the test matrices. The modification con 
slated in showinp the child each of the choice cards, one by one, asking 
rrto look at them carefully and think about "Which one is the correct 
ono " Then the choice cards were re-shown, one by one, and the child 
sliced to indicate by "yes" or "no," whether each, in turn, was the one 

that "goes best with the others." This procedure «;| 8 * nb °" d ° d ‘°con“p- 
against an impulsive choice, and was also an attempt to elic: It 
tual rather than a perceptual approach. After the chi , 

"yeB" or "no" for each one, the interviewer returned to the child s 
selection for "yes," and asked "How can you tell that is the best 
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one?"— recording the attributes mentioned. In instances where children 
setecteSone card, and in the process of justifying their choice, ^ 
changed their selection, the change as well as the original selection 

was recorded. 



Conservation o f Weight . The conservation of weight task repre 
sented an extension of the other kinds of conservation Items. 1 
Le Develonpement des euantitds chez 1' enfant (1941), Inhelder and Piaget 
Teportt^at^tSc - conservation of weight is achieved subsequent to the 
conservation of substance, and typically not before the age of ten. 

A replication study by Elkind (1961) confirm^ both the sequence 

and the ages of acquisition. Studies by Smeds ^" d £tence fn 

(1964) confirmed the general trends but suggested that the difference in 

difficulty of the two tasks is not very great. In any case, the cons r 
vat ion of weight seemed an appropriate addition. 

Consideration was given to the possibility of * “rva"on 

tion of substance task, to contrast with the tas 

of a quantity of liquid; but this idea was excluded when the lengt 
the interview became apparent . 

The procedures used in the conservation of weight task were based 
on those of Chittenden (1964), except that the use of » 
was eliminated. In view of the number o c ^ “ ‘ "e^^cn 

sets: 

cnac in un p ^fficuJtv. The equivalence of weights of two balls 

of Plav-Doh was established in a series of "hefting" procedures. Ihe 

ball,. ... .1 «•. .qulvalent U •*“ “J 

dard The other comparison balls had been weigh . 

weights so that the smallest in quantity and diameter was thehea , 

and the largest, the lightest. This procedure 

child's attention on weight as contrasted with qi ^ * ounces 

hall of Play-Doh (blue) and its equivalent (red) weighed three ounces 
and^was 2" in diaLter! The weight and diameters of the other red com- 
parison balls were 2 1/2 ounces plus two ue J gh “’ ^ ' 1/V ' 

plus four weights, 1 1/2”, and 3/4 ounces plus six weights, l/d 

respectively. 

The interviewer began this section of the interview by placing the_ 

right ball was confirmed as correct bu h 1 , Jag lncorrec t, the 

the others to "make sure. However, it nis "nrettv good" but 

interviewer indicated to the child that his choice was pretty g 
that it was heavier (or lighter) than the correct choice j^inter^ 
viewer then indicated the correct choice, making sure 
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After the child had accepted the equality of the two unweighted balls, 
the weighted balls were put out of sight and the inquiry proceeded with 
the two equivalent balls. In the test items that followed, the red 
Play-Doh was elongated on the first two test items while the comparison 
blue Play-Doh remained unchanged until the final test item, when it was 
broken into three pieces. The standard question for the elongations was 
"Does mine weigh as much as yours, or does one of them weigh more?", and 
for the broken pieces, "Do these pieces all together weigh more, less, 
the same as that piece?" In each instance an additional question was 
allowed if the child did not answer or appeared not to understand "Is 
the blue Play-Doh heavier, the red Play-Doh heavier, or do they weigh 
the same?" In each instance a justification question, "How can you 
tell?" was also asked. 

Reliability 

The usual problems surrounding the testing of young children whose 
responses are extremely erratic are compounded when the investigator 
attempts to combine Piagetian tasks and standardized procedures. Since 
standardization prohibits probing of suspect answers, there is always 
the possibility of the "false positive" where the child is credited with 
thinking on an operational level when, in fact, his answer misleadingly 
reflects that level of understanding. Perhaps less probable, but still 
not unlikely, is the "false negative" where the child responds as though 
he did not understand because he does not grasp the intent of the inter- 
viewer soon enough and is not given further opportunity to demonstrate 
his understanding. 

Increasing the number of tasks should increase the probability of 
getting a more adequate demonstration of the child's abilities, but may 
also lead to fatigue, and in the case of many children, a wariness or 
even withdrawal. The "how can you tell" and more especially, "why do 
you think so" questions that are intended to elicit further thought, may 
be interpreted by the child as evidence of his error and tempt him to 
change his original response. 

Assuming that the number of tasks given the child is adequate to 
sample his typical ways of thinking about a certain kind of problem, 
what is the likelihood that he will respond in the same way if the in- 
terview is repeated? If his responses the first time can, without any 
equivocation, clearly be classed as. operational , this level should be 
sustained over repeated interviews. If he is clearly pre-operational 
and the next interview occurs within a short time, his responses should 
remain at the same level. However, allowance must be made for the pos- 
sibility that his Initial responses represent impetuous behavior and 
that learning and maturation may intervene to change them. The case of 
the child whom Piaget would term "transitional" is even less predictable, 
for he may vacillate in his responses until the new level is firmly 
established. 
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The relative stability over short periods of children’s perfor- 
mances in the conservation and class inclusion tasks was established in 
earlier studies. No significant differences in conservation performance 
were found when first graders were re-interviewed after a two week 
period (Almy, Chittenden and Miller, 1966, p. 57). Miller (1966) found 
no improvement in class inclusion performance among either kindergarten 
or second grade children who were re-interviewed after a six to eight 
week interval. 

For the present study, an attempt to assess the reliability of the 
post-test measures was combined with the training of the interviewers. 
Before the interviewers were permitted to interview any of the children 
serving as subjects in the study, they had to demonstrate their compe- 
tence with a child who was not included. For all of the tasks, except 
transitivity, 21 children were interviewed twice, within a two week in- 
terval. Twenty- three children repeated the transitivity tasks. The 
interviewer for the first presentation was not the same as for the 
second. Considering this shift, and the fact that the interviewers were 
not as skillful as they were to become, stability of performance from 
one interview to the next, when it occurred, can probably be regarded as 
genuine. 

Because the number of children is small, and the tasks vary in com- 
plexity, the comparisons of performance from one testing to another are, 
in most instances, based on the extent to which the responses are in 
agreement at the two testings rather than on the correlation between 
scores, 



Serial Ordering Tasks . Since these tasks were scored according to 
a formula that took into account the extent of the error the child made, 
a comparison of scores was necessary. The extent of the differences in 
the seriation and ordination tasks is apparent in the following summary: 



Differences in 
Test-Retest Scores 

Seriation 

0 

1 

2 

Ordination 

0 

JL 

2 

3 



Number 

««< 4 f Children 

First Task 

15 

6 

0 



14 

4 

2 

1 



Number 
of Children 

Second Task 



11 

7 

2 



17 

3 

1 

0 



In response to the question, "How did you do these [ordinations]?" 
21 children gave the same response in both testings. 
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Reordering after Scrambling. These are the most difficult of the 
seriaT^^cferTng Tasks. Twelve of 21 children gave the same response in 
both testings for the first of these tasks. Fourteen children gave le 
same response on. the second task. 

Transitivity Tasks . In these tasks the children's answers and 
explanations were categorized on the basis of their quality. The extent 
of agreement from the first to the second testing is indicated below. 



Task 

A 

B 

C 

D 



No. of Children 

23 

23 

23 

23 



No. of Agreements 

20 

18 

18 

19 



On the basis of the overall category to which their responses on 
the four tasks were assigned, 22 out of 23 children were in exact 

agreement. 

Conservation of Weight. As in the transitivity tasks, answers and 
explanation^ oiT”t1i»e _ co n servation of weight tasks were categorized sepa- 
rately, and therf^p laced in an overall category. The agreement on in 
vidua 1 tasks is shown below: 



Task 



Answer 



No. of Children 
21 



No, of Agreements 
18 



B 



C 



Explanation 

Answer 

Explanation 

Answer 

Explanation 



21 

21 

21 

21 

21 



15 

19 

18 

18 

12 



On the basis of the overall category, 19 of 21 children were in 
exact agreement. 

Matrix Tasks. Since these tasks produced a range of scores (6 to 
20), a Pearson Product moment correlation coefficient between test and 
re-test scores of 21 children was calculated. It was ./*>. 

Meas ure of Verbal Ab iUty_ 

Since previous studies (Almy, Chittenden and Miller, 1966) have 

shown an association between performance in Piaget- er ve directions 
mental maturity, and since the ability to understand verbal directions 

is clearly a requisite for coping with such tasks, some me * 8 “ r * ° 
verbal ability seemed essential. The Peabody Picture Vocabulary ' fest^ 
(3965) was chosen for its ease of administration and intere 
dergarten children. It appraises the child's auditory comprehension 

vocabulary, rather than his expressive vocabulary. 
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The format of the test is simple. The examiner shows the child 
each of a series of plates mounted in a test book. Each of the plates 
is divided into four sections. Each section contains a line drawing of 
an object or an activity. The examiner pronounces a word and the child 
Indicates which of the drawings depicts the word. The plates are 
arranged in an ascending order of difficulty. After going through some^ 
practice items, the examiner begins at a point appropriate to the child s 
age, and works backward until a "basal" level (eight correct responses) 
is established, and then forward to a "ceiling" (six errors in eight 
consecutive items). The score is number right (including all below the 
basal) minus the number wrong. Tables are provided for conversion of 
the score to mental age, I.Q., or percentile rank. Test standardization 
was based on 4,012 children (316 in the three year range covered in the 
present study). I.Q.'s are based on standard scores for each age level. 

The reported alternate form reliability coefficient for age five is 
.73, age six .67 and age seven .74. 

It should be noted that although the manual reports substantial 
correlations with other measures of intelligence, such as the Stanford 
Binet and the Wechsler Intelligence Scale for Children, the populations 
rarely included a wide range of five, six, and seven year olds. Studies 
correlating PPVT scores with school achievement have not been extensive, 
nor have they included many children, other than those with mental handi- 
caps, in the five to seven year range. However, the author of the test 
(Dunn, 1965) suggests that "apparently one can do about, but not quite 
as well estimating school achievement from PPVT scores as from Binet and 
Wechsler scores" (p. 41). 

In the present study, the PPVT was used as one means of differenti- 
ating the level of ability of the children in the various programs at 
the beginning of the study. It was administered in kindergarten to 
those children whose instructional programs began in kindergarten, and 
in first grade to those children whose instructional programs began in 

first grade. 

The Interviewing 

All of the interviewing was done in the fall of the year. The 
intent was to complete it before the children began the special programs 
of instruction. The number of children to be interviewed, and the fact 
that few schools had space for working with more than two children at a 
time, made realization of this intent difficult. However, with the 
exception of the classes having no prescribed lessons where in the first 
year of the study interviewing did not get under way until November, the 
interviewing was nearly completed in the first two months of the school 

year. 

The Interviews 

Most of the interviewers were graduate students in psychology, with 
some, but not extensive, experience in either interviewing or working 
with young children. Each worked two or three days a week. Four of the 
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interviewers were not students but had had previous graduate work. The 
first year there were 17 interviewers, the other two years, 18 inter- 
viewers. Seven individuals served as interviewers for two years, two 
for three years. 

Training of the Interviewers 

Piaget (1961, p. 8) in describing his own clinical method of inter- 
viewing states that "a year of daily practice is necessary before pass- 
ing beyond the inevitable fumbling state of the beginner.” With stan- 
dardized procedures, the fumbling stage is not so extended but is none 
theless inevitable. Just as in the individual intelligence testing of 
young children, rapport must be established; materials df which there 
are many, must be presented in a prescribed fashion; the interviewer 
must be prepared for the unexpected answer and alert to those Instances 
where the procedure allows or does not allow for a probing question, 
finally, the child's responses must be recorded systematically. 

To facilitate the training of the interviewers in the present study, 
eight millimeter cartridge films showing the correct administration of 
each section of the interview were produced. A detailed descriptive 
guide keyed to the film enabled the viewer to pace the interviewer s 
manipulations of the materials with the proper verbal instructions and 
questions to the child. Interviewers-in-training first reviewed the 
interview schedule and discussed the purpose for each of the tasks with 
the senior investigator, or with her research associate. Then after 
viewLng the films, the interviewers rehearsed the procedures with a 
partner until they felt ready to attempt them with children. Following 
one or more trial interviews with children not involved in the study, 
some interviewers returned for further rehearsal, others moved directly 
to an interview which was observed by a senior staff member. No inter- 
viewer was permitted to interview a child in the study until he had 
satisfactorily completed at least one, and in many instances, two train- 
ing interviews with children who were not involved In the study. 

Administration of the Interviews 

After the classes to be included in the study had been selected and 
the teachers and the parents informed about it, lists of names and birth 
dates were prepared. Arrangements were made so that not more than half 
the boys and half the girls in each class were tested by a single inter- 
viewer. The children were interviewed in whatever space was available 
outside their classroom, such as a nearby hall, a vacant office, a large 
supply closet or nurse's room. In one California school, the kinder- 
garten children had to be taken from their classrooms in a temporary 
but Id trip, across a street to the main building* 

At the first interview, usually lasting for 20 to 30 minutes, the 
Peabody Picture Vocabulary Test was administered first, and followed by 
the other tasks. At the kindergarten level, when some children seemed 
fatigued, the interviews were sometimes given in two sittings, lo pro- 
vide a break between the conservation and class inclusion tasks, all the 
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kindergarten children were asked to stand up and show how ^ey could pat 
their heads and rub their stomachs. The interviews <=°"^^ed with tasks 
that were varied from one child to another, such as reciting a nursery 
TyL, or repeating digits, in order to avoid possible classroom discus- 

s ion of the Placet tasks. 

The post-test interviews at the beginning of the second grade took 
about 45 minutes. The conservation and class inclusion tasks, the 

children had done before, were presented first, and succeeded by 1 
seriation, transitivity, matrices, and conservation of “ ^ ln 

that order. Relatively few of the second graders seemed to find th 

interview unduly fatiguing. 

Scor ing and Categor iz atlo^of^t hej)£ta 

Experience in a previous study (Almy, Chittenden ®"d “iller, 1966} 
dictated many of the precautions taken in the present s u y 
adequate recording and correct categorization of the children s 

responses. 

While not all of the tasks included in the post-test interview pre- 
sented exactly the same problems as did the conservation tas 30 

sr.T 

included orientation or practice that enabled the interviewer to a ® 

tain whether the child' 's attention was approprlately focused and whether 

he appeared to understand the questions. Wherever possible his re 
snonses were categorized on a check list as they occurred, but, J 

instances! they had to be recorded verbatim. If the procedure provided 
for a probe question, it was also recorded. 

Because the questions were standardized, and reiatively iittle 
i 4 * — —i ...ipj resnonses Viad to be taken at face value. Ihe 

central Trocedure f« each ta^k insisted of categorizing each of the 
serr: e articular task and then recategorizing the per ormancc 
for the total task on the basis of the patterns formed by the ae P ara ^ ks 

responses. The categorization scheme that evo: Lved reliabll- 

uas first applied to the protocols obtained in the test retest re±± 

Tty study . <1 * > It represented the collaboration of staff members who were 
familiar with Piaget's theory, who had considerable experience in in 

viewing. Only minor modifications were made in applying the sch m 
the protocols 1 in the main study. 

Each categorization scheme attempted to ^«-entiatc responses 
that provided clear evidence of operational thinking from those tha- 

guish responses that were spontaneoustrom ^ose that * set o£ 

ries, finer distinctions can be drawn for some tasks. However, 
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present study most of the analyses dealt only with the children whose 
responses are clearly operational as contrasted with all others. 



C onservation of Number arid Liquid 

Each of the three conservation tasks was categorized independently 
but the procedure for each was basically similar. It consisted of 
weighing the evidence for or against conservation in the child s 
sponse to each opportunity presented in a particular task. (Ihc init 
task presented three such opportunities; the second, two, and the I 
task, two.) This evidence was accordingly classified in one of four 
categories: clearly indicative of conservation; uncertain, that is 

apparently indicating conservation but based on response* that could be 
inspired by clues in the questioning; clearly indicative of non- 
conservation; or evidence lacking. After the evidence for each of the 
opportunities to conserve had been so classified, the ev en ? e ° . f . . 
total task was weighed and the total performance on that task classif 
in one of five categories. These categories were: clear evidence of 

conservation; probable evidence of conservation; uncertain evidence of 
conservation (a category to include the performance of a ^ild for whom 
there is evidence of both conserving and not conserving, a child w 
performance on this task might go either way If iwre evidence were 
available); clear evidence of non-conservation; insufficient evidence 
regarding Conservation (a category for the child who says he does not 
know, gives no response, or uses gestures). 

For the analyses of the present study, the five-fold categorization 
for each task was collapsed and each task scored 0 if the evidence for 
conservation was classified as uncertain, or clearly in £av ° r ° £ 
conservation, or insufficient. If the evidence for the task had been 
categorized os clear or probable, the task was scored 1. The possible 
range of scores for the three tasks was 0 to 3. 



Class Inclusion 

Each of these four tasks required an answer and an explanation. 
These two parts were examined as a unit. In a correct answer, e c 
indicated that there were more objects in the superordinateclaasthan 
in either sub-class. A correct explanation focused upon the de££a£n B 
attributes of the superordinate class or indicated the £ ° ta J; “ u " b “ 
objects in it. A correct solution of the task required b ° tb “ c °"* ct 
answer end a correct explanation. The incorrect solutions were also 
categorized to indicate whether the child recognized the defining attri 
butes of the superordinate class, although he did not verba 
quantitative superiority, focused his attention on the ’““***“* In the 
lationship between the sub-classes, or gave ambiguou p * _ 

analyses of the present study, each class inclusion task receveda 
score of 1 for a completely correct solution. All other solutions were 
scored 0. The range of scores for the four tasks was 0 to . 
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Serial Ordering Tasks 

Since the cards the child used in these tasks had been coded with 
letters, the interviewer had only to record on the protoco e 
fying letters for the child's ordering or selection in each task. The 
were then scored right or wrong. The interviewer also categorized the 
child's explanation as ordination, one-to-one correspondence, or other. 
The categorization of the explanations was not used .n le ma^o*. 
analyses of the data. 

Seriation. For each of the two serlatlon tasks, the child’s order- 
ing of the items was recorded and then compared with the correct or - 
ing. The sum of squares of the differences between his ranking and the 
correct ones was obtained and then converted into a corrected score on 
the basis of the formula, Score - (Number of things ranked) S rft 
(Stanley, 1964, p. 380). For task A, the possiole range of scores was 

0-12. The range for task B was 0-18. 

Ordination . Each of the three ordination items was scored 0 or 1. 
The possible ranRe of scores was 0-6. 

Reordering. The child's rearrangement of each series of 
aftcr"The7 h^cl been scrambled by the interviewer was scored 1 if correct, 
0 if there were errors. The possible range of scores was 0-2. 

^ansUivit^ T as ks 

Each of the four tasks required an answer and an expianation. Each 
answer was scored 0 If incorrect, 1 if correct. The explanations were 
scored correct if the child included both sides of the ^yement, 
a>h>C-A>C After the answers and explanations for each ta 
Cere separate^ ^orCd^hey were categorised 3 for a correct answer and 
explanation* 2 for a correct answer and partially correct or ncor e 
o/misfiig Explanation; 1 for a correct explanation and incorrect answer 
and 0 for incorrect answer and incorrect explanation. 

It should be noted that in these tasks the child va3 times 

lustify each answer, that is to make the same explanation four times. 

As the interviewing proceeded, it became clear that children w 
C o^d corr^iy Cnd fully * one task often evaded further exp ana on 
Accordingly, after the distribution of responses had been examined, i 
was decided to assign the four transitivity tasks ™ overall score 
if none of the four tasks was categorized less than 2 and if there was 
“ leCst one at the category 3 level. All other combinations were 
scored 0. The possible range of scores was 0-1. 

Matrix Tasks 

For each of the eight test items, the card chosen by the child 
scored according to the number of attributes (shape, color, directlo > 
correct on any one item. The first four items Involved two attributes, 
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a continuous structure and not as a basis for the 
development of other concepts; each idea is presented 
in such a way that it will not have to be unlearned 
at a later date. (1962, p. 7) 

Manuals giving detailed instructions for teaching mathematics are 
provided. A one-page introduction precedes 78 pages of 45 lessons for 
use in the kindergarten. Similarly, a one— page introduction precedes 
250 pages of 129 lessons for first grade. For kindergarten 80 work 
pages are provided, and for first grade, 332 work pages. 

In the introduction to the kindergarten manual, the teacher's re- 
sponsibility is considered to be that of keeping the child's natural 
curiosity alive, encouraging him "to examine his environment critically 
in search of new patterns and new ideas," and helping him to find 
relationships among these ideas." The author holds the general view 
that the area of arithmetic provides the teacher with "her greatest 
chance to help the child begin to develop his powers of reason. 

According to the manual, the GCMP works toward this goal. "The 
importance of patterns and relationships is stressed as the child moves 
from concrete experiences to abstract ideas and as he applies these 
ideas to new situations. Basic mathematical concepts are developed, 
then tested and extended again and again. Continuity and creativity 
are stressed throughout the program." 

Each lesson includes a statement of specific objectives, such as 
"To help children to develop a technique for demonstrating the fact that 
two sets are equivalent"; a section entitled "Fundamentals," offering 
suggestions to help the teacher conceptualize her activity in teaching 
mathematics to children; a section entitled "Readiness for Understand- 
ing," stating what is needed on the part of the children, such as 
"Ability to listen and follow directions." 

"Developmental experiences" include a list of the materials needed 
for the lesson, a list of words to be learned, and specific activities 
to be carried out with the children. In addition, instructions^are 
given for the use of the work pages. A final section entitled "Supple- 
mental experiences" provides additional activities. 



GCMP is as detailed and specific in the material it provides for 
teachers ns AAAS. This may be seen, for example, in a GCMP kindergarten 
lesson entitled "Numbers and Numerals, Five - 5," in which one of the 
objectives is "To provide practice in recognizing sets containing five 

objects." 



Tell the children to listen as you clap your hands. 
Say that they must be ready to tell how many claps 
they hear. Start with three claps. Go on to five 
claps, four claps, and two claps. Have the children 
take turns clapping and choosing another child to 
give the number. (p. 34) 
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Six other activities are provided, including directions for the use of 
the appropriate work pages. As "Supplemental experiences, five addi 
tional activities are described. 

Concerning the subject matter taught by GCMP, the first few lessons 
for kindergarten are concerned with shape, size, and pattern, without 
introducing concepts pertaining directly to number. With the exception 
of these lessons, all the others in both kindergarten and first grade 
are concerned directly with concepts of number. Chief topics include 
sets and their relations, counting, addition, subtraction, place value, 
fractions, and measurement (linear, time, liquid, mone/ value). T e 
special vocabulary for kindergarten and first grade included 19_> words. 

Of the cognitive processes required by GCMP in kindergarten and 
first grade together, the count in the present analysis shows that 
approximately 70 percent are concerned with number, 20 percent with the 
logic of classes, and 3 percent with the logic of relations (non- 
numerical ordering). Only 7 percent seem to push the child in the 
direction of thinking about his thought processes. 

Approximately one-third of the required responses give children the 
opportunity for direct manipulation of physical objects. 



T eacher - P lanned Lessons 

The teachers at Garden City were provided with two mimeographed 
curriculum guides, one for science, the other for mathematics in the 
elementary grades, both had been compiled by local educators. 



In the science manual, charts are provided organizing nine differ- 
ent areas of the sciences into aspects that would be appropriate at dif- 
ferent grade levels, kindergarten through sixth grade. The nine areas 
include: living things; keeping healthy; using electricity; lifting and 

moving things; using heat, light and sound; common chemical and physical 
changes; the atmosphere; the earth; and earth and space. A brief pre- 
liminary statement indicates that these areas are aspects of the larger 
concepts of space, time, change, interrelatedness, variety, and 
adaptation. 



Thirty-four pages of the manual are devoted to kindergarten and 
first grade combined. 

For each of the nine areas, an outline first presents simple con- 
cepts or facts to be taught, followed by suggested general activities. 
The outline includes a variety of questions, and activities for sc oo , 
home, and field trips. In the first lesson, for example, on 
things," one of the facts to be taught is that Animals live in many 
places." Thirteen different activities are suggested as relevant to 
this fact: e.g., "Collect pictures of pets at home, pets on farm, 

jungle animals, pond animals. Are they wild or tame r ® y 3 ow m 
of country to indicate where certain animals are found. Another recom- 
mendation is, 'Visit a farm. Discuss types of animals and what they 
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the last four involved three. On the first four a choice might earn the 
child a score of 0, 1, 2 or 3. The possible range of scores was 0-20. 

Since the procedure permitted the child to change his mind, he was 
given a separate score indicating the total score after such changes. 
Thus the changed scores could range from 0 to 20. 

The highest number of attributes on any one item was also scored. 
The possible range of scores was 0-3. 

Conserva ti on of Weight 

This task had three separate items, each consisting of an answer 
categorized for evidence of conservation, and an explanation similarly 
categorized. The system used corresponded to that in the earlier con- 
servation tasks. The combinations of answers and explanations in all 
three tasks were then categorized, taking into account the fc*ct that 
the explanations were demanded three times. In the overall score the 
child received a 1 if all of his answers were correct, and if at least 
one of his explanations provided clear evidence of conservation, and 
none was uncertain, clearly non— conserving or lacking in evidence. The 
possible range of scores was 0-1. 

Reliability of S c oring and Categorization 

The data for each of the three years of the study were scored and 
categorized in the same year they were gathered. For successive samples 
of 30 protocols the agreement between two coders ranged from 95 percent 
to 96 percent on conservation, and from 91 percent to 95 percent on 
class inclusion. For conservation of weight in the post-test, two 
coders were in agreement on 96 percent of the items. The coding and 
scoring for the remainder of the post— test items was so explicit that 
two coders could agree on 100 percent of the items. 
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CHAPTER III 



1 

THE PROGRAMS 



One of the subsidiary objectives of this study was the examination 
of the content of the programs of instruction. Since this analysis pro- 
vides the reader a framework against which he can view the major results 
of the study, it precedes the chapters dealing with such findings. In 
the present chapter, the programs of instruction are described, and 
their content is analyzed. 

Bases of Content Analysis 

The content of the special programs considered in the present study, 
namely AAAS , SCIS, and GCMP, was examined in three ways. The teacher's 
manuals provided for each program were analyzed in terms of (1) the 
information taught in each program, (2) the cognitive processes presum- 
ably required of the children in the various prescribed activities, and 
(3) the extent to which each program required direct manipulation of 
objects by the children. The fourth program, devised by educators in 
Garden City as a general guide in the local schools, provided very few 
specific directives to the teachers. Therefore, a comparable content 
analysis could not be made for the Garden City program except in the 
area of general information. No analysis was made for the mathematics 
program in Englewood since it was derived from several sources including 
the Greater Cleveland Mathematics Program, and varied from class to 
class. 

I nformation 

The content of the special programs was analyzed in terms of the 
subject matter, or information, that was prescribed in each of the 
manuals. The subject matter was categorized according to whether it was 
concerned with physical objects and their properties or with concepts 
dealing with number. The kinds of rr^asurement taught were also itemized. 
In addition, the programs were analyzed in terms of the number of 
special words recommended for teaching to the children. 

Cogn itiv e Pro cesses 

In order to examine the cognitive processes required of the chil- 
dren by the special programs, categories were established, based upon 
Piaget's theory of the development of logical thinking. The ages of the 
children in the present study placed them roughly in a transitional 
period between the earlier preoperational stage and the stage of con- 
crete operations, toward which they were growing. 

According to Piaget, such a transitional child is moving out of the 
stage in which he is overwhelmed by the way things appear to his senses 



1 This chapter was prepared by Mildred Hardeman. 
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and into the stage in which logical necessity becomes a reality for him 
W ’-is more convincing to him than his wavering sense perceptions. 

"Logical necessity" entails the development of concrete operations, w c 
are ipplied to classes, relations, and numbers. In other words, the 
child becomes "able to structure relationships between classes rela- 
tions, and numbers objectively" (Inhelder and Piaget, 195 , p. 

Such objectivity in regard to objects in the external * B “ 

necessary prelude to objectivity in relation to one s own thoughts, the 

latter, according to Piaget, coming to existence onl L°*f”had deals 
ot puberty. According to Piaget, the concrete °P«ational child deals 

verv directly with facts as he goes about classifying and ° r ° er J- ng 

thinking" (Inhelder and Piaget, 1958, p. 339-340). 

The mathematics and science programs considered in the present 
study may be "-ed as efforts to help the children move more completely 

i y t.i Ana i p-h-tnlHncr There is some emphasis, too, in tne m n 

- a 

hence more critical of their own logic. 

in view of the foregoing aspects of Piaget *s ' h ’ 

categories were established in terms that permitted che cognitive pro 

cesses of the mathematics and science program to 0 “"“ed Z as‘t 0 whether 
activity recommended in the manuals was first cateR °“* ,, or ln 

it required cognitive activity in relat *°" £ 0nC j £ t | le former, it was 
relation to the child’s own process f ^inking.Jf =i cation 

then classified as to whether the activity p - . \ relations 

(e.g., recognizing, naming, describing^ ue "^.^8 s ^ ts> separating 
(e.g., ordering), or number (e.g., “ J required that the 

ssj 

checking of predictions, judging adequacy of criteria, viewing j 
events, or relations in m re than one way. 

i A »-n /.mint- the number of times a specific activ- 
No attempt was made to count the n m recomme nd that an 

ity «*^t have been repeated, ^for^tl chUdre J;‘ are lntere8te d. In GCMP 
^i«arten! P p. 56) , “l^hrough'^O?" 

wave scattered them. Ask a chi scatter the fish and each time 

Have many different ’waves’ come along to scatter 

let a child rearrange them on the board. 

„„„ „„„ ... „ .«“'iS‘ ns 

teacher should discuss a given topic with the children ui 
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itself to the present content analysis. 



manual. 

A second Imitation is 

to analyze isolated statements in terms of their K iQn ±B 

pointing to his own failure in such aa at Tweets' ent ire reasoning or 
psychologically meaningfu on . y w^ei n ^ ls taken as a context' 

a sufficiently systematic series of inferenc responses are not 

(1958, p. 278). In the present context ttechild ^sp^ and que8 _ 

being analyzed, nor the teacher s P esses required of the child 

tions, but only the presumed cognitive processes requ 

as stated in the printed manual. 

A third difficulty results from the fact that ^the^m^^ very 

science programs cover a time span ot two y , » requlre ments. 

simple demands on the child ^ -onsiderablyjre comply ^ A kin . 

Yet some of these processes i aay 1 describe a ball, and may 

dergarten child, for example, may be askeu t grade 

less sophisticated forms of description. • 

This difficulty is related to ® noth “' "““*** al'stag eT and^hen* 
children in the present study "® r ® an obJect or an attribute, there 

they were asked, for example, t * aooronriate label is 

is no way of knowing whether the f-^^^^^^p^get calls "recogni- 
a pre-classif icatory experience o j „ n f the name genuinely 

tive assimilation/ or ^^" ^^ 0 f°"heme, however rudimentary such a 
implies awareness of a ciassiiicaux 

scheme might be. 

Finally , the classification system , 

imates the logical requiremcntsoan » gro i p ing" (noting similar- 

of categories. For example, the process ;; distlnttu i 8 | ll .ng" (noting 

ities) was distinguished from the process of d ^“ n l «““ on R and although 
differences). Piaget's theory ^^^Lnfcalled for in Various activ- 
one process or the other ls usua y actuality it would seem that 

Ities prescribed in the ">^«l a ; V^ i-n actu V* (grouping, or 

the child who is asked to "put the blue blocks 1>e> , the 

-■< “ io '- 

„u. o, .... 

of presumed cognitive processes r ®^ U dication of similarities and dif- 

seems reasonable to suppose ia helpful in understanding the findings 
ferences in the programs might be heiptui 

of the present study. 
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Direct Manipulati on of Objects 

According to Piaget, four factors contribute to th ede v elo p mentof 
the child's logical abilities: maturation, experience with the physi 

world, social transmission, and equilibration (Piaget, , PP- 

186). Concerning experience with the physical world, Piaget has furth 
stated that . .a child learns very little indeed when experimen s 
are performed for him. . . . [instead] he must do them himself rather 
than sit and watch them done" (1966, p. v). Through direct manipulation 

of concrete objects, the child can not only d i sco ^" .^"ricture to 
objects, but he can also discover ways of giving logical structur 

the objects of the concrete world. 



For example, a child may be surprised to learn that 
when he counts three groups of two objects he gets 
the same total as when he counts two groups of three 
objects. When he learns that the sum is independent 
of the order of counting he is discovering the 
properties of the actions of ordering and uniting. 

He is learning something from these actions themselves, 
rather than from the objects independent of these 
actions. (Piaget, 1966, p. vi) 



In view of this emphasis on actual experience ‘ 

the science and mathematics programs were analyzed in t 
extent to which, according to the teacher s manuals, the children 
Given the opportunity to manipulate objects physically, Examples of 
such activity included sorting buttons, planting seeds, measuring le 
floor, matching children and chairs, etc. 



De scription and Analysis ofJP gg&K3£S. 

. A ^ r J^-”n. - Aa90cl at:ion for the 

For the early elementary years, AAAS has provided 8 

cM*nrP--A Process Approach. The first two manuals, * art IA ^ 
and Part in kindergarten, and Part I : IA and 

p„, „„ i”’ the flr8t grade. Each of the four manuals begins with the 
same one-page fo“word? in which the chief task of science education for 
vounc children is stated to be that of awakening a sense o • # 
and excitement" in searching for knowledge, and an awareness of e 

intellectual power of science. 

In the foreword, the hope is expressed that in the 
.kills will be developed in "Observing, Recognizing and Using N 
Relations, Measuring. Recognizing and Using s pace-time Relations Clas- 
sifying, Communicating, Inferring, and Predicting. The nresen- 

nlaced on developing these skills rather than upon a systematic presen 
tation of information. Content is thus intended to be placed in a 

secondary role. 
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Our hope is that by the end of the third grade, the child 
who has been instructed by means of these exercises has 
acquired some important fundamental process skills s 
g^od many basic scientific concepts, and some organised 
knowledge about the natural world. . . . 

These instructional materials consist of descriptions for 
the teacher of exercises drawn from a variety of scien 
fields. They are arranged as an orderly progression 
learning experiences. The objectives, the stuJentper 
formance expected by the time each exercise is completed, 
are clearly specified. To ensure that these objectiv 
have been attained, an associated Appraisal excrc s 
provided. (Science— A Process Approach, 1910 J 

The activities themselves occupy 120 pages for kindergarten and 179 
for fl^t grade, totalling 2A lessons for kindergarten and 26 for Jitst 
grade. Some of the objects studied are animals, Pl“"“, elells, g 
and stress is placed on such properties as shape, size, co lor, and tex 

ture. Several concepts pertaining to number ..^time volume, weight), 
sets, numerals, addition, and measurement (linear, time, volume. 

In the AMS manuals, each lesson is presented in the *° bl °”^nating 
objectives, rationale, vocabulary, materia s, (usually several 

the program with the children. in®« uctl ""f.^°^"^encc“! and ways of 
different activities), one or more gener r nHtruc ti on s to the teachers 
appraising what the children have learned. Instructions to 

are detailed and specific# 

The specificity of directions may be illustrated by the lesson 

taught in the kindergarten, on recognizing time interva_s^ P^ lo _ 

94 ). After “^ 1 r 7 0 ^ r 3 f w ^f 1 ( ;ear ionth, week, etc), ani itemizing 
the e ;ate V rials ne7ded 21 questions ale then given that the teacher may 
ask Th^children^ "Originating the Ptoblem”) . As Instruc : Iona 

Procedure," three activities are P^ ese " *“ C '' F “equenay^ ^the answers 

ity and questions to be asked of the . narerithescs after the 

that are required by the questions han J 8 a iii ce ? How are they 

question, e.g. , concerning clock . move8 f a3t er than the 

different? (One is longer than the otner 

other. )” 

As a "generalizing experience ’’ th. -«».l 

the children seiect appropriate time in ordt , r var i ou s time 

various people and objects, “ n t *' al X n order to appraise what the 

units in terms of length of Interval. In order to pp 

•:h 1 ldren have learned, three additional activities arc p 

Although the stated objective of the AMS manuals is to 
processes, the present content “alysis indicates s consider • P 

on soeclfic information. For example, the first tour 
together recommend a total of MO words to be taught. 

52 



When cognitive responses were examined, it was found that nearly 
half of those responses presumably required in the kindergarten and 
first grade pertain to the logic of classes, approximately 15 percent 
to the logic of relations, and approximately 20 percent to number. The 
logic of relations receives more emphasis than any one of the processes 
involved in the logic of classes (recognizing, naming, describing, 
grouping, distinguishing). Further, if the responses concerned with the 
logic of relations are added to those that require numerical ordering 
(ordination and cardination) , then almost one-third of the AAAS re- 
sponses are concerned with ordering. 

Approximately 17 percent of the responses to AAAS activities 3eem 
to require that the children think about their thought processes. 

Special emphasis is placed on predicting, explaining, and checking of 
the predictions and observations. 

Approximately one-fourth of the required responses gave children 
the opportunity to manipulate physical objects directly. 

Science Curriculum Improvement Study 

Karplus presented the underlying philosophy of the SC1S program 
as he saw it in 1964 in the following way: 

In order to reach the objective of scientific literacy, 

. . , the science curriculum has to provide the pupils 
with experiences that are different from their usual 
ones • • • • 

A most interesting pedagogical question concerns the 
manner in which these experiences should be incorporated 
into the teaching program. ... it is clear that the 
experiences should be direct ones for the children, not 
told by the teacher or read in a book. . . . There is, 
however, the question of how much guidance the teacher 
or the book should provide for the children as they 
manipulate and observe, and how much discussion and 
review should follow the experience. How much verbali- 
zation should take place? 

It is my belief that there should be substantial guidance 
and discussion. There should be an effort to relate the 
unusual experience to the more usual experience of which 
it represents an extreme case. In this way, the abstract 
concepts that are at the basis of the scientific point of 
view are built up. As the children make further observa- 
tions, they will look at them more scientifically. The 
abstractions will form a link between their earlier expe- 
riences and later experiences, so that the children can 
bring their knowledge to bear in a systematic way. Per- 
haps the gulf between scientific thinking and common- 
sense thinking can be reduced I 
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Each lesson In the science program may fulfill one or 
both of these functions: to provide a new experience 

and to establish or reinforce an abstract concept. 

Connections between different lessons are created by 
use of the same phenomenon to illustrate different con- 
cepts and the use of the same concept to Interpret dif- 
ferent phenomena. The conceptual structure creates a 
context for the new experience that enables it to be 
assimilated rationally in relation to other experiences. 

One might say that the conceptual structure provides 
discipline for mental organization. (Karplus and Thier, 

1967, pp. 5-6) 

The teacher's manual used for the SCIS kindergarten program in 1965 
contains 33 pages, of which nine provide a rationale of the program and 
give suggestions for the development of an appropriate standpoint on the 
part of the teacher for introducing young children to science. 

In general, the teacher is asked to experiment with the presenta- 
tion of various activities in the manner of a scientist, not evaluating 
the results in terms of the children's excitement or what may appear to 
be their immediate understanding, but looking rather for evidence of 
"the children's growing ability and interest in dealing with objects and 
events in more analytical ways." The teacher is further asked not to 
make introductory or concluding generalizations for the children, but 
rather to let them arrive at various conclusions themselves. 

Concerning the content of the kindergarten program, the authors 
state that they are concerned with "some simple ideas underlying the 
basic concepts" (p. 7) to be encountered later in the study of complex 
scientific theories. The particular concepts basic to the sciences 
presented in the kindergarten manual are physical "objects and their 
"properties." According to the instructions to the teacher, emphasis 
is to be placed on helping children to make accurate observations and 
verbal descriptions of what is observed. Observation is to include 
tactile observation, actual manipulation, and playing with objects. 

Twenty— four pages of the manual are devoted to 15 different activ- 
ities designed to carry out the objectives stated above. The objects 
observed included those in the classroom, on a neighborhood walk, at a 
zoo, and such items as leaves, buttons, blocks, beans, nuts and washers, 
and plants. Properties emphasized included shape, color, size, and 
texture. The manual does not offer special recommendations concerning 
vocabulary to be taught, with the exception of the words "object," 
"property," "shape," "color," and "texture." 

For the first grade, in 1966 SCIS provided an instructional manual 
entitled I^a^crJ^Gu^e^ Mate rial Objects , an equipment kit, and 60 
"Student Activity Pages." 

As in the teacher's manual for kindergarten, here, too, a lengthy 
rationale is provided along with recommendations concerning the 
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teacher's general attitude toward both the teaching of science and the 
use of specific activities. Two long-range goals of the teaching of 
science are affirmed: intellectual development in which reliance is 

placed on one's own ability to reason, and "scientific literacy, or 
understanding of basic scientific concepts. 

The immediate goals "of the program are to acquaint a child with 
specific examples of objects and organisms, to let him investigate 
examples of natural phenomena, and to help him develop skills of manip- 
ulating equipment and recording data" (SCIS, First Grade. P . vll). 

The emphasis in the first grade again is on material objects and 
their properties. The authors express the hope that children 11 
develop "habits ^f careful observation, a vocabulary that is useful in 
describing objects, methods of recording observations and experiences, 
lndd.e ability to discriminate fine differences and to recognize broad 
similarities" (SCIS, First Grade, pp. x-xi) . 

In order to assist the teacher to carry out these objectives, 

stress is again placed on the development of an “PP™P£j“'j e ““““ft,™ 
the part of the teacher. Just as she is to help the child tot 
own observations and reasoning, so she, too, is to re y °" , 

observations and judgment: "If you feel hampered by the directions, 

modify the procedure to suit your own situation (SCIS, First » 

p. xi). She is instructed to ask questions without expecting a ’ 

to refrain from drawing conclusions from experiments, and to refrain 
Purging t h : child to give verbal conclusions Th e genera emphasis 
in teaching is to be on open-endedness as exemplified in the questl , 
"What have you observed today?” in contrast to the more tra on 
question, "What have we learned today?" 

The chief recommendation for the use of the 60 activity pages is 
flexibility and judgment on the part o. the teacher. In general, your 
decision to use a student page, as well as all your other 
regard to the handling of this unit, should be based on the children a 
abilities, the objectives of the activity.^d the ^aching pp 
ities present in the classroom at the time (SCIS, First P 

It is recommended that teachers moke use of the distinction between 
"invent ion '^lessons and "discovery" lessons. "Invention" lessons are 

=r^l^ 

is one in which children are encouraged to P urs “® thei !L°™ 6XP ° 
in relation to an "invented" concept (Karplus, 1 er. 

In summary, the SCIS program has relied more on ^ 

teachers than on providing a teacher-proof program for the children. 

For examnle the MAS program places emphasis on the how of specific 
activities ’ The SCIS program seems to place more emphasis on enabling 
the teachei to develop a scientific spirit through encouraging intel- 
lectual modesty, open-mindedness, n on-manipulative observation, an 

objective inquiry. 
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Concerning the content of the ^olits, 

specific activities recommended to the obJects and thei r 

are grouped into four categor s. ( material (3) comparison and 

properties, (2) introducing the material objects, 

serial ordering of objects, and (4) experimenting wood> rocka> 

Specific objects studied include animals, plant , 
liquids, gases, shells, etc. 

According to the present tabulation 

SC1S program for kindergarten and first g * . . loeic of 

(approximately 70 percent) of responses conc ®™ e ^ describing. There 
classes, with the heaviest emphasi* s on . group ng -^descr^ 

was some emphasis on the logic or r V f the re8p onses seemed to 

and none on number Approxima ely 2° Pe-nt o^t .e^ ^ thought 

push the child into the aireccx rherk his predictions, and 

cesses , requiring him to explain, l’™'*'** ^rion^ "to group them accord- 
after grouping objects according to one criterion gr P 

ing to some other criterion. 

direct manipulation of physical objects. 

Gre ater Clev e land Mathem ayx^jroaL^ 

, . , , v _ tr Tr>ni pr in Mathematics Cor^^^J^riHlEFX 

A teacher s guide, tl^Tcl^'eland Mathematics Pro- 

Teac her , is provided as part of \ teacher who has an overview 

gram. It contains J he nt s that are developed in the first four 

of all the mathematical concepts specific to his grade 

grades will understand better those that are specliic 

level. It continues: 

The Greater Cleveland Mathematics Program is a new 

~~r”*ri£ 0 ' 

imnnrtnnt part of mathematics and it must be taugn , 
^itsboutdbetaught after the child understands 
the underlying mathematical ideas. 

The child makes use of 

ina as he proaresses from intuitive learning *- 
information, and then to an understanding o * 

a tract concepts. The discovery approach to 
is e^ed^the child is given the opportunity to 
discover mathematical ideas for himself. 

New topics and vocabulary are included in G “'’ ^ ake 

^° p 16 tauBht ’ a8 
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At these meetings, and also in a statement of information sent to 
each teacher, the study was described as "designed to test the effects 
of early instruction in the basic concepts of mathematics, science, and 
social studies on the child's later ability to think in a logical 
fashion." The statement continued: 

As every kindergarten and first grade teacher knows, 
the intellectual content of the curriculum for these 
early years has been much emphasized of late. In oome 
programs the concepts the children are expected to 
grasp are outlined in advance and presented to them in 
a specified, systematic fashion. In others, the con- 
cepts are expected to evolve according to the interests 
and apparent readiness of the children. Whatever the 
approach, teachers find that some children lcmrn new 
concepts easily, other children have difficulty in com- 
prehending many concepts, and certain concepts are hard 
for most young children to grasp. Most of the research 
related to the ways young children learn concepts has 
not been conducted in classrooms, nor has it dealt very 
extensively with those instances, so famLliar to 
teachers, where a child initially appears to understand 
a concept but cannot apply it in a new situation, or 
after a lapse of time. 

The teachers were also informed that each of the children in their 
class would be individually interviewed. Statements about the inter- 
views were prepared for them to send to the parents, lhese indicated 
that the "study is concerned with the ways children's ideas about vari- 
ous aspects of mathematics and science change as they move from kinder- 
garten into the first and second grades. The children will be^ asked 
questions individually concerning the concepts in these areas." The 
teachers were also told that in order to avoid the possibility of 
special coaching, the questions in the interviews would not be shared 
with them until after the study had been completed. 

The classroom observations to be made were described as very much 
dependent on your willingness to cooperate with us. . . .We wish to 
investigate the variety of ways science (or mathematics) concepts can be 
conveyed to young children, and the responses the children make, by 
observing two specified lessons during the year." It was noted that the 
observations would be coded and edited in such fashion that the identity 
of the teacher would be revealed only to the original observer. 

Finally, responses to two brief questionnaires, one tor the begin- 
ning of the study, and one for the end of the year, were requested. 

In general, the responses of the teachers to the proposed plan were 
cooperative, and in some instances most enthusiastic. Several teachers 
in both the SCIS-GCMP and the GCMP programs expressed concern about the 
number of structured programs that were taking an increasing amount of 
the children's time, leaving them too little opportunity to engage in 
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cribed lessons indicated their conviction that the children in their 
classes would do better than tb<w>. in the experimental group because 
they were free to move along at their own pace, rather than being pushed 
through a particular schedule of activities. In retrospect it seems 
likely that some of these teachers may have felt themselves t 
competition with the classes having prescribed lessons. 

In nli the programs the teachers expressed two kinds of reserva 
tions. One had to do with the interviews with the children and the dif- 
ficulties of establishing sufficient rapport with each child to insure 
getting the best responses from him. The teachers were concernet 
the Interviewers be people who were experienced with young children, an 
expressed a strong preference for interviewers who had been teachers, as 
opposed to those who were psychologists, with little knowledge o 
classrooms . 

A second reservation concerned the observations. Although the 
teachers did not then indicate that they themselves would object to 
being observed, they pointed to the difficulties involved in getting an 
adequatepicture of the class in a short time, the possibility that some 
really important learnings might occur quite apart from the lessons, and 
the distractibility of the children when they had a visitor. 

The questionnaires were sent out and the interviewing of the chil- 
dren began at approximately the same time. The questionnaires were 
returned fairly promptly by all but one teacher who mislaid the original 
and never completed the duplicates that were sent her. 

Meanwhile the interviewing of the kindergarten children wel '* ^onbid 
erably more slowly than had been anticipated. Although It was carried 
r o itside the classroom, there is little question that t occasiona ly 
disrupted classroom routine. Furthermore, communications with parents 
about the study, provision of information from the records , and the 
location of space for the interviews all took considerable time. 

After the interviews were completed, information from the Peabody 
Picture Vocabulary Tests was sent to each school. In most -«nces h. 
principals passed this information along to the teachers. Suggestions 
for anS cautions regarding interpretation of the results were included. 

Classroom observations began shortly after the mlddLe of the year 
when the senior investigator, usually accompanied by anassociaP 
a full morning or afternoon in each classroom. Such ob3t -^abious had 
been suggested by some of the teachers who thought it would be diffic 
V planV lessonVor a pre-speelfied time. These observations provided 
a wealth of descriptive detail about the classes. 

It should be noted that the investigators had not »«ked for such 
extensive observations from the beginning. Most teachers «PP“«d to be 
unflustered by their visitors but surface appearances may have been mis 
"aJlng! SomI of the most competent individuals later commented that 
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creative play. Several of the teachers in the schools having no pres- 
cribed lessons indicated their conviction that the children in their 
classes would do better than tbo* in the experime?\tal group because 
they were free to move along at their own pace, rather than being pushed 
through a particular schedule of activities. In retrospect, sev.ms 
likely that some of these teachers may have felt themselves to be in 
competition with the classes having prescribed lessons. 

In nil the programs the teachers expressed two kinds of reserva- 
Cions. One had to do with the interviews with the children and the di - 
f iculties of estahlishinr, sufficient rapport with each child to insure 
petting the best responses from him. The teachers were concerned 
the Interviewers be people who were experienced with young children, an 
expressed a strong preference for interviewers who had been teachers , as 
opposed to those who were psychologists, with little knowledge 
classrooms . 

A second reservation concerned the observations. Although the 
teachers did not then indicate that they themselves would object to 
being observed, they pointed to the difficulties involved in getting an 
adequate picture of the class in a short time, the possibility that some 
really important learnings might occur quite apart from the lessons, and 
the distractibility of the children when they had a visitor. 

The questionnaires were sent out and the interviewing of the chil- 
dren began at approximately the same time. The questionnaires < were 
returned fairly promptly by all but one teacher who mislaid the orig 
and never completed the duplicates that were sent her. 

Meanwhile the interviewing of the kindergarten children wei '^ 
erably more slowly than had been anticipated. Althoug 1 was 
on outside the classroom, there is little question that it occasionally 
disrupted classroom routine. Furthermore, communications with parents 
about the study, provision of information from the records, an 
location of space for the interviews all took considerable time. 

After the interviews were completed, information from the Peabody 
Picture Vocabulary Tests was sent to each school. In most 
principals passed this information along to the teachers. Suggestions 
f« arTcltions regarding interpretation of the results were included. 

Classroom observations began shortly after the mtddLe of the 
when the senior investigator, usually accompanied by an associate spent 
a full morning or afternoon in each classroom. Such observations had 
been suggested by some of the teachers who thought it would be difficult 
to plan's^ lesson for a pre-speolfied time. These observations provided 
a wealth of descriptive detail about the classes. 

It should be noted that the Investigators had not asked for such 
extensive observations from the beginning. Most teachers appeared to be _ 
unflustered by their visitors but surface appearances may have been mis 
leading ? 1 Some of the most competent individuals later commented that 
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few of the teachers. Under such circumstances the appraisal of the 
effectiveness of a program is open to question. 

The second questionnaires together with a brief statement regarding 
the progress of the study were sent out well in advance of the end of 
the year with the suggestion that teachers estimate the class' progress 
for the remainder of the term. Despite this attempt to avoid the inevi- 
table piling up of reports, the questionnaires were returned slowly, and 
two were never returned (See Table 8) » It should be noted that these 
omissions were not from the classes having no prescribed lessons even 
though those teachers in that group were asked to describe in consider- 
able detail both the mathematics and science experiences the children 
had. 



Much the same procedures were followed with the first grade 
teachers the following year. In most instances the senior investigator 
met with the teachers to explain the study to them. In several cases, 
however, the principals Judged that no meeting was necessary since the 
teachers were acquainted with the study from their contacts with the 
kindergarten teachers of the previous year. These teacher j received 
only the explanatory letter sent with the beginning-of-the year 
questionnaire. 

From the meetings that were held, and from comments made on the 
questionnaires, it appears that the first grade teachers viewed the 
study with less enthusiasm and less commitment than their colleagues in 
the kindergarten. Another indication of this comes from the fact that 
the teachers in only one program, AAAS, returned all the beginning-of- 
the-year questionnaires. For the end of the year the number of returns 
was even smaller. 

Insufficient communication about the nature of the study (although 
the first grade teachers received mimeographed material almost identical 
to that given their kindergarten colleagues) , unexpressed resentment 
about the observations, greater pressures from the community and from 
within the school system on matters not concerned with the present study 
are all factors that may have contributed to the apparent decline in 
interest in the study. 

One teacher wrote on an earlier questionnaire, "We always begin our 
participation in a research project in high anticipation but we never 
reach the plateau of realization." With this criticism in mind, the 
second questionnaires for the first grade teachers were accompanied by 
a nine-page progress report outlining the study, showing the numbers of 
children and teachers involved, discussing the bearing of certain vari- 
ables on the outcome, and reporting on the number of children who had 
given correct solutions to all the tasks posed in the kindergarten and 
first grade interviews. The nature of the tasks was not discussed. 

Also included were brief summaries of some of the opinions of the kin- 
dergarten and first grade teachers as expressed in the beginning-of-the- 
year questionnaires. 
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they had been quite shaken by the experience. The two observations made 
later by experts in the particular programs were also unsettling to a 
few of the teachers. Under such circumstances the appraisal of the 
effectiveness of a program is open to question. 

The second questionnaires together with a brief statement regarding 
the progress of the study were sent out well in advance of the end of 
the year with the suggestion that teachers estimate the class' progress 
for the remainder of the term. Despite this attempt to avoid the inevi- 
table piling up of reports, the questionnaires were returned slowly*, and 
two were never returned (See Table 8) • It should be noted that these 
omissions were not from the classes having no prescribed lessons even 
though those teachers in that group were asked to describe in consider- 
able detail both the mathematics and science experiences the children 
had. 



Much the same procedures were followed with the first grade 
teachers the following year. In most instances the senior investigator 
met with the teachers to explain the study to them. In several cases, 
however, the principals Judged that no meeting was necessary since the 
teachers were acquainted with the study from their contacts with the 
kindergarten teachers of the previous year. These teacher j received 
only the explanatory letter sent with the beginning-of-the year 
questionnaire. 

From the meetings that were held, and from comments made on the 
questionnaires, it appears that the first grade teachers viewed the 
study with less enthusiasm and less commitment than their colleagues in 
the kindergarten. Another indication of this comes from the fact that 
the teachers in only one program, AAAS, returned all the beginning-of- 
the-year questionnaires. For the end of the year the number of returns 
was even smaller. 

Insufficient communication about the nature of the study (although 
the first grade teachers received mimeographed material almost identical 
to that given their kindergarten colleagues) , unexpressed resentment 
about the observations, greater pressures from the community and from 
within the school system on matters not concerned with the present study 
are all factors that may have contributed to the apparent decline in 
interest in the study. 

One teacher wrote on an earlier questionnaire, "We always begin our 
participation in a research project in high anticipation but we never 
reach the plateau of realization." With this criticism in mind, the 
second questionnaires for the first grade teachers were accompanied by 
a nine-page progress report outlining the study, showing the numbers of 
children and teachers involved, discussing the bearing of certain vari- 
ables on the outcome, and reporting on the number of children who had 
given correct solutions to all the tasks posed in the kindergarten and 
first grade interviews. The nature of the tasks was not discussed. 

Also included were brief summaries of some of the opinions of the kin- 
dergarten and first grade teachers as expressed in the beginning-of-the- 
year questionnaires. 
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Number of Questionnaires Completed by Teachers 



Program 


No. of 
Tchrs . 

* 


Fall 1965 Spring 1966 
Question- Question- 
naires naires 

Completed Completed 


No. of 
Tchrs . 


Fall 1966 
Question- 
naires 
Completed 


Spring 1967 
Question- 
naires 
Completed 






Program Initiated in 


Kindergarten 


AAAS 


5 


5 5 


8 


8 


6 


(GCMP) 












SCIS 


5 


4 2 


10 


9 


6 


(GCMP) 












GCMP 


7 


7 7 


17 


14 


9 


only 












No Pre- 


9 


9 9 


11 


9 


9 


scribed 












Lessons 
















Program Initiated in 


First Grade 




SCIS 






6 


6 


5 


(Math) 












Math 






6 


6 


5 


only 




■ 




„ 


■ * 



From the viewpoint of the investigators, the items on the question 
naires were relatively unambiguous. Whether more extensive pretesting 
of the items could have eliminated the ambiguities the teachers 

perceived is not clear. In some instances they wrote at length in order 
to clarify their own points-of-view, in other instances theysimply 
omitted occasional items. In either event it seems likely that many, 
not most, of the teachers found responding to the questionnaires 
time-consuming and possibly more frustrating than had been anticipated. 



Despite the various difficulties over the two year 
than 20 percent of the 74 teachers who were involved failed to tesp 
to the questionnaires. In considering the possible differences in the 
teaching from program to program, the reader must ear n 
extent of missing information and also the fact t.iat 
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Number of Questionnaires Completed by Teachers 



Fall 1965 Spring 1966 Fall 1966 Spring 1967 

Question- Question- Question- Question- 

No. of naires naires No. of naires naires 
Program Tchrs. Completed Completed Tchrs. Completed Completed 



(Math) 

Math 

only 









Program 


Initiated in Kindergarten 


AAAS 


5 


5 


5 


8 


8 


6 


(GCMP) 














SCIS 


5 


A 


2 


10 


9 


6 


(GCMP) 














GCMP 


7 


7 


7 


17 


1A 


9 


only 














No Pre- 


9 


9 


9 


11 


9 


9 


scribed 














Lessons 




















Program 


Initiated in 


First Grade 


SCIS 








6 


6 


5 



5 



From the viewpoint of the investigators, the items on the question- 
naires were relatively unambiguous. Whether more extensive pretesting 
" soL of tL items could have eliminated the ambiguities the teachers 
perceived is not clear. In some instances they wrote at length in order 
to clarify their own points-of-view, in other instances they simply 
omitted occasional items. In either event it seems ^^^atmany. 
not most, of the teachers found responding to the questionnaires 
time-consuming and possibly more frustrating than had been anticipated. 

Despite the various difficulties over the two year 
than 20 percent of the 7 A teachers who were involved failed to reap 
tothequestionnaires. In considering the possible differences in the 
teaching from program to program, the reader must ear n 
extent of missing information and also the fact t. at 
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remember tnac wxuu.ii «xx uj. — — , _ . - „ 

dergarten and first grade, several pairs of kindergarten and 8 £ 

teachers were involved. A few kindergarten classes moved as 8 rou P a J n “ 
first grade and shared the same first grade teacher. More often some of 
the children from a particular kindergarten class had one first grade 
teacher, others another, and still others may have had a third. The 
number of combinations increased the difficulties of studying the 
effects of the teaching. 

Educational Background and Exp e rience of the Teachers 

As Table 7 in Chapter XI indicates, a majority of the kindergarten 
teachers had Master’s degrees, while a majority of the first grade 
teachers had only Bachelor's degrees. The kindergarten teachers Is 
had more years of teaching experience than the first grade teachers. 

The greatest differences anoi the programs are found in the classes 
with no prescribed lessons where most of the kindergarten and “ r3t 
grade teachers had Master’s degrees and in the GCMP classes with a some- 
what higher proportion of teachers who had only Bachelor s degrees. 

Attempts to determine the amount of college or graduate work each 
teacher had had in mathematics and science were not ver ? r 

since many teachers omitted the question. Among those responding there 
were no apparent differences from program to program. 

All of the teachers were asked to indicate whether and for how long 
thev had participated in teaching the experimental program(s) in use in 
their school , and also whether they had participated in any other exper- 
imental programs. In general, the responses coincided with what was 
known about the introduction of the experimental programs in the var^ 
school systems. Some teachers indicated that they haa 
introduction to GCMP. Teachers in the classes having 
lessons indicated participation in experimental reading or language 
programs, but, with one exception, did not mention mathematics or 

science. 

Teachers* Attitudes and Co nvictions 

Several items on the questionnaires were designed to eiicit the 
teachers' positive or negative feelings about involvement in P g 
SIS instruction, or in the research project, and their conviction, 
regarding the effects of early instruction. 

Both kindergarten and first grade teachers in the fall question- 
naire were asked to respond to the following statement: 

When teachers are faced with the necessity of teaching 
new material their reactions vary. When they 1 ike the 
material, feel it is appropriate for the children t y 
are to teach, and know they will have sufficient time 
and help in preparing it, they are likely to be 
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within any program the children could have any one of several possible 
combinations of Kindergarten and first grade teacher. He should also 
remember that within all of the programs that were studied in both kin 
dergarten and first grade, several pairs of kindergarten and first gr 
teachers were involved. A few kindergarten classes moved groups into 
first grade and shared the same first grade teacher. More often som 
the children from a particular kindergarten class had one first grade 
teacher, others another, and still others may have had a third. The 
number of combinations increased the difficulties o s u y ng 
effects of the teaching. 

KdiicaHonal Background and Exp e rience of the Teachers 

As Table 7 in Chapter II indicates, a majority of the kindergarten 
teachers had Master's degrees, while a majority of the first gra e 
teachers had only Bachelor's degrees. The kindergarten teachers also 
had more years of teaching experience than the first grade teachers. 

The greatest differences air.o, . the programs are found in the classes 

with no prescribed lessons where most of the kindergarten and first 

grade teachers had Master's degrees and in the GCMP classes with a s 
what higher proportion of teachers who had only Bachelor s degrees. 

Attempts to determine the amount of college or graduate work each 
teacher had had in mathematics and science were not very •■ce-.ful, ^ 
since many teachers omitted the question. Among those responding there 
were no apparent differences from program to program. 

All of the teachers were asked to indicate whether and for how long 
thev had participated in teaching the experimental program(s) in use In 
their school, and also whether the, had participated in an, other exper- 
. mpntfll nroerams . In general, the responses coincided with what was 
known about the introduction of the experimental programs in ‘^ various 
school systems. Some teachers indicated that they hac had an earlier 
introduction to GCMP. Teachers in the classeshavlngnoprescribed 
lessons indicated participation in experimental reading or language 
programs, but, with one exception, did not mention mathematics or 

science. 

Teache rs 1 Attitudes and Convictions 

Several items on the questionnaires were designed to eiiclt the 
teachers' positive or negative feelings about involvement ii " P * 

of early instruction, or in the research project, and their convict 
regarding the effects of early instruction. 

Both kindergarten and first grade teachers in the fall question- 
naire were asked to respond to the following statement: 

When teachers are faced with the necessity of teaching 
new material their reactions vary. When they 1 ike the 

material, feel it is appropriate for the .^ i J dr ® n . 
are to teach, and know they will have sufficient time 
and help in preparing it, they are likely to be 
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about the material, uncertain tnac xt ™ -- 

ter eat or the grasp of their particular group of chil- 
dren, or are teaching tco large classes with too litt 
time for preparation, they are likely to fee opp 
Jo the innovations. We would like to know how you felt 

when you first learned you were to teach the 

program this year. 

For the group having no Prescribed 
fied to "participating in a research P r ^J J research” and the 

tingent on interest "in the issues n i^ataruntive of classroom learn* 
anticipation "that it will not ct«ingent on 

ing or take an undue amount °f tine- °"°““ a " ch h „ uncertaln Q f what 
being "dubious about the importance of the ’ ■■ 

will be required," or "subject to too many other pressures. 

Similar alternatives were off ®t ed ln the ^^"felt'as th^year came 
when the teachers were asked to indicate how y ( enth usiastic . . . 

to an end. The alternative. °“,? re t J r ^ e ^uai»Sc . . positive 
something I really wanted to do., through “ lc _ . . misgivings 

reactions outweighed misgivings ; and something 1 really did 

outweighed positive reactions" 5 to "opposed . . . something 

not want to do." 

« «. .« swiss-s s S2.P" 

that the teachers were, by and l*r% , wlth no prescribed lessons, 

mental programs, or in the case of t g P » q p p0 sed" selected, 

about the research. Only once was the ^ernative opp ^ ^ 

and the alternative "not enthusiastic was select the glven 

one time out of ten. However, about as classifiable as 

eUh^sUivnr'negativrwas vritten’in At least : some -of these^ 

JKSST ^osen is the most positive. 

"very enthusiastic. 

It is difficult to discern any differences 
the degree of enthusiasm reported by the teachers.^ * omblne d 

alternatives "very enthusiast lc" and and .-opposed- 

under the heading of ^mdicates that only one program, 

under the heading negative. Th response. It also suggests 

AAAS, never received a “egative ^ * ^ he flr8 t grade teachers 

r»:*4vSt; s.".rs:.“u — 

The table ie, of course, a pallid ref le c tlo n ^of ^he^o tua ^att ^ 
tudes and views of the teachers. s ® lllcho i ce approach of the 

^ — in £act 

complex. 
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enthusiastic. On the other hand, when they are dubious 
about the material, uncertain that 8 _ ollo „f c hil- 

terest or the grasp of their particular g p lltt le 
dren, or are teaching tco large classes e °° 

time for preparation, they are likely to e pp 
Jo the innovations. We would like to know how you felt 

when you first learned you were to teach tne 

program this year. 

For the group having no prescribed lessons^his^state^nt^as modi- 

iied to "participating in a research proj > reB earch" and the 

:lngent on interest ' in the issues n e £ classroom learn- 

mticipation "that it will not be * unduly contingent on 

Lng or take an undue amount of time. Opp „ ..uncertain 0 f what 

>eing "dubious about the importance of the ’ 

,illbe required," or "subject to too many other pressures. 

Similar alternatives were offered in the end-of-year ^estio^naire 

when the teachers were asked to ±ndicat * Jj ? " rof/'Very enthusiastic . . . 
to an end. The alternative. ““'^“^eSsiasUc . . positive 
something I really wanted to do , through ®“ lc # . . misgivings 

reactions outweighed misgivings , a . something 1 really did 

outweighed positive reactions " 5 to "opposed . . • sometni g 

not want to do. 1 

On the basis of the alternatives they^elected ^one can only^udge 

that the teachers wore, by and iarg , wlth no prescribed lessons, 

mental programs, or in the case alternative "opposed 1 ' selected, 

about the research. Only once was he ^ lttlc mo re than 

and the alternative not enthuei freauently as this, the given 

one time out of ten. However, a readily classifiable as 

^reservations*" TtheTther extreme, 

s— •sjsf? *. - «« • 

"very enthusiastic." 

It is difficult to discern any differences an»ng theprograms^in 

the degree of enthusiasm reported by “Jiastic" have been combined 

alternatives "very ^^usiastic' and “‘ h » 8 J“*^ Btlc .. and ..opposed- 
under the heading of positiv , that on ly one program, 

under the heading "negative. This indicates^tn ^ y ^ suggeata 

MAS, never received a negative or big^ * P he flrgt grade tea{ . her s 

The table is, of course, a pallld | ref l ec tl on of the actual^l^ 

tudes and views of the teachers. s 8 . d le _ cho i C e approach of the 

^tStnut^uJh:: 1 ?; ^ — in £acc 

complex. 
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a continuous structure and not as a basis for the 
development of other concepts; each idea is presented 
in such a way that it will not have to be unlearned 
at a later date. (1962, p. 7) 

Manuals giving detailed instructions for teaching mathematics are 
provided. A one-page introduction precedes 78 pages of 45 lessons for 
use in the kindergarten. Similarly, a one-page introduction precedes 
250 pages of 129 lessons for first grade. For kindergaren 80 work 
pages are provided, and for first grade, 332 work pages. 

In the introduction to the kindergarten manual, the teacher's re- 
sponsibility is considered to be that of keeping the child's natural 
curiosity alive, encouraging him "to examine his environment critically 
in search of new patterns and new ideas," and helping him to "find 
relationships among these ideas*" The author holds the general view 
that the area of arithmetic provides the teacher wita her greatest 
chance to help the child begin to develop his powers of reason." 

According to the manual, the GCMP works toward this goal. "The 
importance of patterns and relationships is stressed as the child moves 
from concrete experiences to abstract ideas and as he applies these 
ideas to new situations. Basic mathematical concepts are developed, 
then tested and extended again and again. Continuity and creativity 
are stressed throughout the program." 

Each lesson includes a statement of specific objectives, such as 
"To help children to develop a technique for demonstrating the fact that 
two sets are equivalent"; a section entitled "Fundamentals, offering 
suggestions to help the teacher conceptualize her activity in teaching 
mathematics to children; a section entitled "Readiness for Understand- 
ing," stating what is needed on the part of the children, such as 
"Ability to listen and follow directions." 

"Developmental experiences" include a list of the materials needed 
for the lesson, a list of words to be learned, and specific activities 
to be carried out with the children. In addition, instructions^ are 
given for the use of the work pages. A final section entitled "Supple- 
mental experiences" provides additional activities. 

GCMP is as detailed and specific in the material it provides for 
teachers as AAAS. This may be seen, for example, in a GCMP kindergarten 
lesson entitled "Numbers and Numerals, Five - 5," in which one of the 
objectives is "To provide practice in recognizing sets containing five 

objects." 



Tell the children to listen as you clap your hands. 
Say that they must be ready to tell how many claps 
they hear. Start with three claps. Go on to five 
claps, four claps, and two claps. Have the children 
take turns clapping and choosing another child to 
give the number. (p. 34) 
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Six other activities are provided, including directions for the use of 
the appropriate work pages. As "Supplemental experiences," five addi- 
tional activities are described. 

Concerning the subject matter taught by GCMP, the first few lessons 
for kindergarten are concerned with shape, size, and pattern, without 
introducing concepts pertaining directly to number. With the exception 
of these lessons, all the others in both kindergarten and first gra e 
are concerned directly with concepts of number. Chief topics include 
sets and their relations, counting, addition, subtraction, place va uo, 
fractions, and measurement (linear, time, liquid, money value). The 
special vocabulary for kindergarten and first grade included 19 j words. 

Of the cognitive processes required by GCMP in kindergarten and 
first grade together, the count in the present analysis shows that 
approximately 70 percent are concerned with number, 20 percent with the 
logic of classes, and 3 percent with the logic of relations (non- 
numerical ordering). Only 7 percent seem to push the child in the 
direction of thinking about his thought processes. 

Approximately one-third of the required responses give children the 
opportunity for direct manipulation of physical objects. 



T eacher -P lanned Lessons 

The teachers at Garden City were provided with two mimeographed 
curriculum guides, one for science, the other for mathematics in the 
elementary grades. Both had been compiled by local educators. 



Tn the science manual, charts are provided organizing nine differ- 
ent areas of the sciences into aspects that would be appropriate at dif- 
ferent grade levels, kindergarten through sixth grade, ihe nine areas 
include: living things; keeping healthy; using electricity; lifting and 

moving things; using heat, light and sound; common chemical and physica 
changes; the atmosphere; the earth; and earth and space. A brie t pre- 
liminary statement indicates that these areas are aspects of the larger 
concepts of space, time, change, interrelatedness, variety, and 
adaptation. 



Thirty-four pages of the manual are devoted to kindergarten and 
first grade combined. 

' i 

For each of the nine areas, an outline first presents simple con- 
cepts or facts to be taught, followed by suggested general activities. 
The outline includes a variety of questions, and activities for school, 
home, and field trips. In the first lesson, for example , on living 
things," one of the facts to be taught is that Animals live in many 
places." Thirteen different activities are suggested as relevant to 
this fact: e.g. , "Collect pictures of pets at home, pets on farm, 

jungle animals, pond animals. Are they wild or tame? Briefly show map 
of country to indicate where certain animals are found. Another recom 
mendation is, "Visit a farm. Discuss types of animals and what they 
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give U8. Supplement with many stories, films" (Garden City, 

Science . . . , P» 2). 

In the teacher's manual for mathematics, two pages are provided for 
a teaching outline for kindergarten, five pages for first grade. These 
are a small part of the total manual. Teaching Elementary School Mathe 
matics: Tentative Guide. Kindergarten through Sixth Grade. 

The manual includes a preface in which the general purpose is 
stated , namely, that of meeting the needs of the children of the commu- 
nity. It is pointed out that the guide attempts to combine the content 
taught by the various local teachers with recommendations by mathematics 
experts concerning the order of presentation. Stress is placed on 
positive value of each teacher’s unique way of presenting content. 

An additional preliminary statement encourages teachers to allow 
children to find their own solutions to problems and to accept any 1 valid 
method of solution before encouraging shorter or more accurate solutions. 
Warning is given of the importance of timing in encouraging children to 
move from manipulating material objects to functioning on a more 
abstract level. 

The manual includes 38 pages of outlines for the various grade 
levels, 104 pages devoted to a presentation of basic concepts which orm 
themathematical background for the teacher, a bibliography an appendix 
explaining the septimal system of notation, an appendix presenting a 
ult of professional books and films, and a final appendix presenting a 

glossary of niathoinatical terms* 

The outline for kindergarten gives a list of nine concepts to be 
taught, with one or two examples of each: e.g., llie neet o coun 

one to one correspondence. Example: We need ten chairs , twelve 

napkins." According to the manual, "Unhurried opportunities for chi: l- 

dren to explore, discover, select, and use their 

important elements in building mathematical understanding in the k 



gar ten" (Garden City, Math 



p. !)• 



Seven concepts are recommended for first grade: number; addition 

and subtraction; multiplication and division; measurement (tempera ure, 
time linear liquid and bulk, weight, speed, money value), graphs ana 
tables ;^form* and position (shape, directions); formulas and equations; 
ratio and proportion. Recommendations are made concerning the level a 
which each of the concepts is to be taught, but very little is given in 
the form of specific teaching activities. 

Summary and Predictions 

The ournose of the present content analysis was to explore the sim- 
ilarities and differences among the various special. programs jjj SC **" Ce 
and mathematics in three areas: the kinds of information taught, the 

cognitive processes presumably required of the chiLdren, and the extent 
to which the children were permitted to manipulate the physical world 
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directly. Because the recommendations to teachers in the Carden City 
mlnualido not prescribe detailed, specific activit es and 
no attempt was made to analyze cognitive processes that might have oeen 
requiredor the extent to which opportunity might have been provided for 
direct manipulation of objects. 

As far as general information is concerned, whereas SCIS is exclu- 
sively concerned with science, and CCMP to a very large extent with 
mathematics AAAS includes both, without presenting as many mathemati 
activities* asMcMP . Whereas the SCIS and AAAS scienceprogramssress 
the study of objects and properties that can be directly 
the children in the classroom, the Garden City program nc u 
range, stressing also areas that are not directly manipulated in the 
classroom, such as the night sky, the day sky, and keeping beaUhy. 

GCMP and the mathematics program of Garden City are similar in the con 

cepts that are emphasized. 

AAAS GCMP, and Garden City all stress the teaching of various 
kinds^ Measurement. SCIS is the exception to this major emphasis. 

Concerning vocabulary, AAAS recommends the 
cific words to be taught, and GCMP ranks next. Both SCIS and Carden 
City apparently leave this matter to the individual teachers. 

As far as cognitive processes are concerned ex^ination shows that 
SCIS has the highest proportion of responses requiring the caild to 
!hlnk about his thought processes, with AAAS having a slightly lower 

proportion^ a^d CCMpMavSng the lowest^ STS SS.- 

least by G^TMCc^pMserconcerned with the logic of relations 
are emphasized to the greatest extent by AAAS, less by SCIS, and least 

by GCMP. 

GCMP contains the highest proportion of responses involving number 
concepts, AAAS ranks next, and SCIS lowest. 

ss; - ***» 

is slightly lower. 

In the present study of logical thinking in the second grade ,^the 
post-tests are similar in that none seems to requ re tagks are sim _ 

the children did not have an opportunity to learn. e « a i-pHil 

the children u requ i re direct manipulation of material 

objects However, there are differences among the tasks in the cogn - 

tlve processes required. 

The logic of classes is required for tl >c class Inclusion problems 

and the problems involving matrices. Logic o ** * vin'^c onservation of 
numerical ordering, are required in the tasks involving 
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number and liquid, those Involving, conservation of weight, and those 
concerned with serlatlon and transitivity. 

Coordination of relations, which is required In the tasks 
with the conservation of liquid and the conservation of weight , was not 
emohasized in any of the manuals, nor was the multiplication of classes, 
which is required in the matrix tasks and in the class inclusion pro " 
“ Also? tite class inclusion operation required by the class inclu- 
sion problems received no emphasis in any of the programs. 

If the cognitive processes were actually emphasized in the class- 
room in approximately the same proportions as indicated in the teachers 

manuals in the various programs, and if relative em , * f ^" tor 
coonitive process during the transitional period is an important factor 
^enabling the child to make use of that process in such tasks as those 
t the^ present 6 st udy? then one might make certain predictions regarding 

the outcomes of the present study. However, the react w Scribed 
all of the children in all the kindergarten Rroups that had prescribed 
lessons in science (either SCIS or AAAS) also had the C.CMI . It is 
difficult to weigh the effect of these combinations. 

Assuming that the children having the SCIS B"B.ram actually had the 

the AAAS children the next highest, and those who w_re p 
GCMP would make the lowest scores. 

Similarly, those children whose teachers had presumably placed a 
relativel^greater emphasis on the logic 

whether^SCXS or GCHP 

Chil TJZltilZ the 0 logic°of S relat“ns whereas CCHP 

requires^ higher proportion of responses involving numerical ordering. 

The general trends indicated in the printed “ ach «J ' 

T dhapter wlomrof'^hc^f^oi? SUt^h^ff^ted the teaching 
are^examined? ^.Uelhapter V deals with the actual teaching of some of 
the lessons of the SCIS program. 
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CHAPTER IV 



SOME ASPECTS OF THE TEACHING 



This chapter considers some of the variations among the teachers 
and their teaching of the programs £hat might have affected the outcomes 
of the study either directly or indirectly. 

Just as the most rigorous test of the effectiveness of a given pro- 
gram comes when the children participating in it can be matched on cer- 
tain crucial variables with children who do not participate, so also the 
teachers involved in the experimental programs should be matched with 
those in the non-experimental programs. Unfortunately, not enough is 
known about teaching to enable the researcher to specify all the crucial 
variables for such matching. But there are some variables too obvious 
to be ignored. These include the teachers’ educational background and 
experience, their expressed attitudes and convictions regarding the pro- 
grams, and their understanding of them. Samples of their teaching are 
obviously also germane. In the present study, a variety of circum- 
stances precluded the matching of the teachers in the various programs, 
but they can be compared retrospectively. In such comparison, the 
nature and limitations of the available data need to be considered. 
Perhaps these can be viewed most effectively from the perspective of 
the teachers. 

The Stud y as the Teachers Saw It 

Although none of the teachers was asked to describe the study as it 
progressed, the questions they raised initially, the comments they wrote 
on the questionnaires they received, and their remarks to interviewers 
and observers, provide some notion of their reactions. 

In the first year of the study, the kindergarten teachers in the 
AAAS and SCIS programs knew that in agreeing to teach the experimental 
programs, they had also agreed to being observed occasionally. They had 
not bargained for the additional responsibilities placed before them 
when their participation in the present study was requested by the cur- 
riculum director or the principal. The teachers in the program involv- 
ing only GCMP had no commitment to being observed by any one outside the 
school system although they were increasingly involved in research proj- 
ects of various kinds. Arrangements for the involvement of the teachers 
who taught programs with no prescribed lessons were made at a meeting of 
the principals. They felt that the teachers would be enthusiastic about 
research that might justify the stance their school system had taken 
with regard to prescribed programs planned without regard to the partic- 
ular characteristics and readiness of a kindergarten group. 

The senior investigator met with all of the teachers in all of the 
programs to describe the study. In the case of AAAS, and the kinder 
gartens with no prescribed lessons, group conferences included all of 
the kindergarten teachers who would be involved. In the other programs, 
meetings were held either individually or with two or three teachers at 

a time. 
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At these meetings, and also in a statement of information sent to 
each teacher, the study was described as "designed to test the effects 
of early instruction in the basic concepts of mathematics, science, and 
social studies on the child's later ability to think in a logical 
fashion." The statement continued: 

As every kindergarten and first grade teacher knows, 
the intellectual content of the curriculum for these 
early years has been much emphasized of late. In ^*ome 
programs the concepts the children are expected to 
grasp are outlined in advance and presented to them in 
a specified, systematic fashion. In others, the con- 
cepts are expected to evolve according to the interests 
and apparent readiness of the children. Whatever the 
approach, teachers find that some children learn new 
concepts easily, other children have difficulty in com- 
prehending many concepts, and certain concepts are hard 
for most young children to grasp. Host of the research 
related to the ways young children learn concepts has 
not been conducted in classrooms, nor has it dealt very 
extensively with those instances, so famLliar to 
teachers, where a child initially appears to understand 
a concept but cannot apply it in a new situation, or 
after a lapse of time. 

The teachers were also informed that each of the children in their 
class would be individually interviewed. Statements about the inter- 
views were prepared for them to send to the parents, lhese indicated 
that the "study is concerned with the ways children's ideas about vari- 
ous aspects of mathematics and science change as they move from kinder- 
garten into the first and second grades. The children will be asked 
questions individually concerning the concepts in these areas." The 
teachers were also told that in order to avoid the possibility of 
special coaching, the questions in the interviews would not be shared 
with them until after the study had been completed. 

The classroom observations to be made were described as very much 
dependent on your willingness to cooperate with us. . • • We wish to 
investigate the variety of ways science (or mathematics) concepts can be 
conveyed to young children, and the responses the children make, by 
observing two specified lessons during the year." It was noted that the 
observations would be coded and edited in such fashion that the identity 
of the teacher would be revealed only to the original observer. 

Finally, responses to two brief questionnaires, one tor the begin- 
ning of the study, and one for the end of the year, were requested. 

In general, the responses of the teachers to the proposed plan were 
cooperative, and in some instances most enthusiastic. Several teachers 
in both the SCIS-GCMP and the GCMP programs expressed concern about the 
number of structured programs that were taking an Increasing amount of 
the children's time, leaving them too little opportunity to engage in 
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creative play. Several of the teachers in the schools having no pres 
cribed lessons indicated their conviction that the children in their 
classes would do better than tbn- in the experimental group because 
they were free to move along at their own pace, rather than being pushed 
through a particular schedule of activities. In retrospect, t sev.ms 
likely that some of these teachers may have felt themselves to be in 
competition with the classes having prescribed lessons. 

In aU the programs the teachers expressed two kinds of reserva- 
tions. One had to do with the interviews with the children and di " 
ficulties of establishing sufficient rapport with each child to insure 
getting the best responses from him. The teachers were concerned that 
the interviewers be people who were experienced with young children, * 
expressed a strong preference for interviewers who had been teachers , as 
opposed to those who were psychologists, with little knowledge o 

classrooms . 

A second reservation concerned the observations. Although the 
teachers did not then indicate that they themselves would object to 
being observed, they pointed to the difficulties lnvoived in getting an 
adequate picture of the class in a short time, the possibility that some 
really important learnings might occur quite apart from the lessons, an 
the distractlbillty of the children when they had a visitor. 

The questionnaires were sent out and the interviewing of the chil 
dren began at approximately the same time. The questionnaires were 
returned fairly promptly by all but one teacher who mislaid the original 
and never completed the duplicates that were sent her. 

Meanwhile the interviewing of the kindergarten children went consid- 
erably more slowly than had been anticipated. Although it was carried 
on outside the classroom, there is little question that it occasionally 
disrupted classroom routine. Furthermore, communications with parents 
about the study , provision of information from the records, and the 
location of space for the interviews all took considerable tlm . 

After the interviews were completed, information from the Peabody 
Picture Vocabulary Tests was sent to each school. In most le 

principals passed this information along to the teachers. Suggestion 
for and cautions regarding interpretation of the results were included. 

Classroom observations began shortly after the mlddLe of the year 
when the senior investigator, usually accompanied by an 
a full morning or afternoon in each classroom, buch observations had 
been suggested by some of the teachers who thought it would be diffic 
to plan a lesson for a pre-speclfied time. These observations provided 
a wealth of descriptive detail about the classes. 

It should he noted that the investigators had not asked for such 
extensive observations from the beginning. Most teachers appeared e ° 
unf lustered by their visitors but surface appearances may have been mis- 
leading. Some of the most competent individuals later commented that 
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they had been quite shaken by the experience. The two observations made 
later by experts In the particular programs were also unsettling to a 
few of the teachers. Under such circumstances the appraisal of the 
effectiveness of a program is open to question. 

The second questionnaires together with a brief statement regarding 
the progress of the study were sent out well in advance of the end of 
the year with the suggestion that teachers estimate the class' progress 
for the remainder of the term. Despite this attempt to avoid the inevi- 
table piling up of reports, the questionnaires were returned slowly, and 
two were never returned (See Table 8) • It should be noted that these 
omissions were not from the classes having no prescribed lessons even 
though those teachers in that group were asked to describe in consider- 
able detail both the mathematics and science experiences the children 
had. 



Much the same procedures were followed with the first grade 
teachers the following year. In most instances the senior investigator 
met with the teachers to explain the study to them. In several cases, 
however, the principals Judged that no meeting was necessary since the 
teachers were acquainted with the study from their contacts with the 
kindergarten teachers of the previous year. These teacher j received 
only the explanatory letter sent with the beginning-of-the year 
questionnaire. 

From the meetings that were held, and from comments made on the 
questionnaires, it appears that the first grade teachers viewed the 
study with less enthusiasm and less commitment than their colleagues in 
the kindergarten. Another indication of this comes from the fact that 
the teachers in only one program, AAAS, returned all the beginning-of- 
the-year questionnaires. For the end of the year the number of returns 
was even smaller. 

Insufficient communication about the nature of the study (although 
the first grade teachers received mimeographed material almost identical 
to that given their kindergarten colleagues) , unexpressed resentment 
about the observations, greater pressures from the community and from 
within the school system on matters not concerned with the present study 
are all factors that may have contributed to the apparent decline in 
interest in the study. 

One teacher wrote on an earlier questionnaire, "We always begin our 
participation in a research project in high anticipation but we never 
reach the plateau of realization." With this criticism in mind, the 
second questionnaires for the first grade teachers were accompanied by 
a nine-page progress report outlining the study, showing the numbers of 
children and teachers involved, discussing the bearing of certain vari- 
ables on the outcome, and reporting on the number of children who had ^ 
given correct solutions to all the tasks posed in the kindergarten rad 
first grade interviews. The nature of the tasks was not discussed. 

Also included were brief summaries of some of the opinions of the kin- 
dergarten and first grade teachers as expressed in the beginning-of-the- 
year questionnaires. 
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Table 8 



Number of Questionnaires Completed by Teachers 



Program 


No. of 
Tchrs. 

• 


Fall 1965 
Question- 
naires 
Completed 


Spring 1966 
Question- 
naires 
Completed 


No. of 
Tchrs. 


Fall 1966 
Question- 
naires 
Completed 


Spring 1967 
Question- 
naires 
Completed 






Program Initiated in 


Kindergarten 


AAAS 


5 


5 


5 


8 


8 


6 


(GCMP) 














sers 


5 


4 


2 


10 


9 


6 


(GCMP) 














GCMP 


7 


7 


7 


17 


14 


9 


only 














No Pre- 


9 


9 


9 


11 


9 


9 


scribed 












Lessons 


















Program Initiated in 


First Grade 


SCIS 








6 


6 


5 


(Math) 














Math 








6 


6 


5 


only 




* 











From the viewpoint of the investigators, the items on the question- 
naires were relatively unambiguous. Whether more extensive pretesting 
of some of the items could have eliminated the ambiguities t ® 
perceived is not clear. In some instances they wrote at length in order 
to clarify their own points-of-view, in other instances they simply 
omitted occasional items. In either event it seems likely that many , 
not most, of the teachers found responding to the questionnaires mo 
time-consuming and possibly more frustrating than had been anticipated. 

Despite the various difficulties over the two year period, fewer 
than 20 percent of the 74 teachers who were involved failed to , 

to the questionnaires. In considering the possible differences in the 
teaching from program to program, the reader must bear in mind the 
extent of missing information and also the fact t..at 
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within any program the children could have any one of several possible 
combinations of kindergarten and first grade teacher. He should aiso 
remember that within all of the programs that were studied in both kin 
dergarten and first grade, several pairs of kindergarten and g 

teachers were involved. A few kindergarten classes moved aa groups into 
first grade and shared the same first grade teacher. More 
the children from a particular kindergarten class bad one *i rat 8 £ a 
teacher, others another, and still others may have had a third. The 
number of combinations increased the difficulties of studying the 
effects of the teaching. 

Educational Background and Experienc e of the Teacher s 

As Table 7 in Chapter II indicates, a majority of the kindergarten 
teachers had Master’s degrees, while a majority of the first grade 
teachers had only Bachelor’s degrees. The kindergarten teachers also 
had more years of teaching experience than the first grade teachers. 

The greatest differences atros , the programs are found in the classes 
with no prescribed lessons where most of the kindergarten and first 
grade teachers had Master’s degrees and in the GCMP classes with a some- 
what higher proportion of teachers who had only Bachelor s degrees. 

Attempts to determine the amount of college or graduate work each 
teacher had had in mathematics and science were not very successful, 
since many teachers omitted the question. Among those responding there 
were no apparent differences from program to program. 

All of the teachers were asked to indicate whether and for how long 
thev had participated in teaching the experimental program(s) in use In 
the ir^ school , and also whether they had participated In an, °ther -per- 
imental programs. In general, the responses coincided with what waa 
known about 8 the introduction of the experimental programs in the various 
school systems. Some teachers indicated that they had had 
introduction to GCMP. Teachers in the classeshavlngnoprescribed 
lessons indicated participation in experimental reading « la«g»«8 e “ 
programs, but, with one exception, did not mention mathematics or 

science. 

Teachers’ Attitudes and Convictions 

Several items on the questionnaires were designed to elicit the 
teachers' positive or negative feelings about involvement in a 
of early instruction, or in the research project, and their conviction, 
regarding the effects of early instruction. 

Both kindergarten and first grade teachers in the fall question- 
naire were asked to respond to the following statement: 

When teachers are faced with the necessity of teaching 
new material their reactions vary. When they like the 
material, feel it is appropriate for the children they 
are to teach, and know they will have sufficient time 
and help in preparing it, they are likely to be 
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enthusiastic. On the other hand , when there- 

about the material, uncertain that it is within the in 
terest or the grasp of their particular group of chil 
dren, or are teaching tco large classes with too litt 
time for preparation, they are likely to feel °PP 088d 
to the innovations. We would like to knowhow you felt 

when you first learned you were to teach the . 

program this year. 

For the group having no 

fled to "participating in a research Project, and ent^^ ^ ^ 

of cl r roo t learn " 

ing or take an undue amount o£ <-ime.^ °PP°®“^°" ^f. Uncertain of what 

beina "dubious about the importance of the researc * „ 

be required," or "subject to too many other pressures. 

Similar alternatives were offered in the end-of-year ’“® 8 **°" n8 a '* 
when the teachers were asked tolndicatew y enthusiastic . . . 

to an end. The alternative. ^^-^“f-ent'sUetic . . positive 
something I really wanted to do ^ enthusiastic . . . misgivings 

reactions outweighed misgivings ; and n something I really did 

outweighed positive reactions"? to "opposed . . . something 

not want to do. ' 

On the basis of the alternatives “^elected .^ne can onl^judge 

that the teachers were, by and la *R®* with n0 prescribed lessons, 

mental programs, or in the case o alternative "opposed" selected, 

about the research. ,,^-^aIastic" fas sefected spittle more than 
and the alternative not enthuei frpmientlv as this, the given 

one time out of ten. However, a not re adily classifiable as 

either^ositive'or'negaiive^was written’in At least : son* * of thase^^ 

5 - - most positive. 

"very enthusiastic." 

It is difficult to dl8 “'" e “L d the e nachers? >n in t Table 9, the 
the degred of enthusiasm y " An thusiasti c" have been combined 

alternatives "very enthusiast U and and .. oppo9e d" 

under the heading of indicates that only one program, 

under the heading negative. Th response. It also suggests 

AAAS, never received a negative °r a g^ * ^ flMt grade teachers 

was^no^appreciably gre^ than among those teaching kindergarten. 

The table is. of course, a P 8 ^ 'fr^o^entf indtcate^'so^of 
tudes and views of the teachers. s e-choice approach of the 

ZZSE2 ^£$2% over-simpU£ied matters that were in fact 
complex. 
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Two of the questions were designed to get at some of the underlying 

by Bruner (1960) . "Any suhjectcanbetaughteffectluely in 

srs? r: z .1 s - 

1-hat had been widely quoted but the author was not cited. The 
teachers lire alked to Indicate whether they believed the statement to 
be true for any child, almost all, most, or very few children, or none. 
They were also asked to indicate whether they thought statement 

armUpd in first grade and above, or in kindergarten, or in nu y 
school. Table lo! with some of the categories collapsed, indicates a 
He kindergarten teachers who had no prescribed lessons were more 
divided in their views than their colleagues in the other groups. This 
difference does not hold for the first grade teachers. 

Perhaps indicative of a difference between the etltd^ 8 

first grade teachers, although the numbers are so small as to P«clu 
“comment, is the’number of first grade teachers who apparently be- 
lieve the statement does not apply before the first grade. 

An additional question had to do with the ^hoslTre- 

statement to various areas of the curriculum. About half of those 

spending checked mathematics, but the™ ^^“^“Tat^Ucs can 

b^made 0 comprehensible° at* 2 an early "age reflected the general emphasis 
on that subject in current curriculum revision. 

ThP notion that prescribed instruction in the basic concepts of 
The notion tnat P re ^ disruotive to a typical kindergarten 

= riSiai nra= sas = HF“ 

Si.. mo. . •< pb..=ni.j u ”°°" 

of a kindergarten program: 

The kindergarten program is not subject matter oriented, 
nor is its curriculum prescribed. The teacher cuts 
across % and all bodies of subject matter, not by way 
of "lessons" and paper-and-pencil techniques but y 
drawing knowledge of all kinds fromthe ^inaryexpe- 
riences of the children. Through these »he helps the 
children build for themselves a broad base of under 

standing. 

most of the statement, disagreed wit e ment half of them 

strongly, every kindergarten teacher Indicated ag q ’ extent the 

"strongly." The if the experi- 

kindergarten described in the statement wou were 

mental program they were teaching (AAAS , SCIS, 



70 



Table 10 

Teachers’ Beliefs Regarding the Applicability of a Stated Viewpoint 

Concerning Early Instruction 
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incorporated in it. For the teachers having no prescribed lessons the 
statement referred to "a program of instruction in the basic concepts of 
mathematics or science.” Most of the teachers in all the programs re- 
sponded that such incorporation would be easy, or would change t e pro 
pram very little. Four teachers thought such incorporation would be 
difficult and one chose the alternative of indicating that the described 
kindergarten program would be changed "completely." It is interesting 
that only two of the five teachers whose responses suggested doubt that 
the typical kindergarten program could readily accommodate to instruc- 
tion in the basic concepts were among those having no prescribed lessons 
in their kindergartens. 



To ascertain the view of the first grade teachers regarding early 
instruction the fall questionnaire contained the following hypo the tica 

situation: 



A first-grade teacher is in an elementary school that 
has adopted a structured program for teaching mathe- 
matics and science in the first grade. She finds that 
her first-grade class is made up of children who have 
similar mental ability and come from similar home back- 
grounds. Also, they have all attended kindergarten 
classes that were well taught and well equipped. How- 
ever, the kinds of kindergarten program they had 
differed. 

One group of children had only the usual kindergarten 
activities. The program for a second group included 
these usual kindergarten activities but some of their 
time was taken up by special lessons in both mathematics 
and science. In these lessons, the teacher took the 
children through activities and exercises that had been 
designed and prescribed by mathematicians and scientists. 
The program for a third group included the special math- 
ematics lessons, but did not include any special 
science lessons . 

The first-grade teacher who has these three groups of 
children is expected to teach all of them the first- 
grade lessons for the science and mathematics programs 

described above. 



The teachers were asked to choose alternatives to indicate their 
opinions as to the responsiveness of the three groups at the beginning 
of the year, both in general and specifically in re J at ^ n t0 .]** J 1 
grade science lessons, and their expected progress in the sci n 
lessons, at mid-first grade and at the end of the first gra e. 

This question posed many alternatives, some of which were ignored. 
It also elicited many spontaneous comments from teachers who were 
clearly aware of the complex issues underlying it. On the whole, 
ele" the responses were more striking in their similarities than in 
their differences. Most of the teachers thought that the 
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had had both mathematics and science in kindergarten would be more 
responsive to the first grade mathematics and science lessons. Over 
half of the teachers responded that the children who had had mathematics 
would be more interested in the science lessons in first grade than 
those who had not had mathematics. However, all but six of the other 
teachers indicated that there would be no difference between the chil- 
dren who had had mathematics and those who had had no prescribed lessons 
in kindergarten. 

In expressing views concerning the children's progress through 
first grade, about two-thirds of the teachers predicted greater progress 
on the part of the group that had had both mathematics and science in 
kindergarten. The remainder indicated a belief that there would be no 
difference when that group was compared with those having only mathe- 
matics and those having no prescribed lessons. Since the proportions of 
the responses differ little among the various programs it seems reason- 
able to assume that the expectations for the outcomes of early instruc- 
tion were similar among all of the groups of teachers. 

While a majority of the first grade teachers evidently believed in 
the efficacy of early instruction in mathematics and science, many of 
them, like their colleagues in kindergarten, did not feel markedly con- 
fident about undertaking innovative programs in those subjects. Such a 
conclusion is derived from the responses they made to a question regard- 
ing their participation in innovative programs. 

In this question they were asked to assume that they were teaching 
in a school making major changes in its kindergarten or first-grade cur- 
riculum and that they could choose between one of two new programs. 

What choice would be made in each of the six possibilities: reading or 

mathematics, reading or science, reading or social studies, mathematics 
or science, mathematics or social studies, social studies or science? 
Table 11 shows that reading is the subject in which most of the teachers 
would prefer to be innovative. The next most popular choice is mathe- 
matics, then science, and social studies, with each receiving about the 
same number of choices. Apparently in all of the instructional programs 
there were a number of teachers who we re less confident in teaching 
science or mathematics than in teaching reading. However, those who 
consistently preferred science or mathematics were not found more often 
in one program than another. 

T he Teachers' Views of the Programs They Taught 

When a teacher undertakes to teach an innovative program for the 
first time, it is natural for her to wish to have help from someone who 
is knowledgeable about it. Before teaching begins she needs to be 
familiar with the program's requirements, and as the teaching proceeds 
she is likely to need assistance in both planning for and evaluating her 

teaching. 



73 



Table 11 

Subjects Teachers Prefer When Teaching 
an Innovative Program 3 



Number 

Rspdg. Science Mathematics 



Social 

Studies 



Reading 



Program 



S* T^rc^ s as 

Ques- over others over others over others ^ ^ , 




AAAS 

(GCMP) 

SCIS 

(GCMP) 

GCMP 

only 

No Pre- 
scribed 
Lessons 



AAAS 

(GCMP) 

SCIS 

(GCMP) 

GCMP 

only 

No Pre- 
scribed 
Lessons 



SCIS 

(Math) 

Math 

only 



8 



13 



Kinder gar ten , F al 1 
0 2 1 111 



2 10 



14 1 



0 10 



0 3 1 



3 0 0 



0 2 2 



3 3 0 



2 0 1 



2 0 1 



3 3 1 



First Grade, Spring, 196 6 
521 3 5 0 012 



2 0 0 



6 2 2 



5 11 



13 0 



3 7 0 



5 3 1 



12 0 



4 12 



4 4 0 



10 2 



0 2 4 



3 11 



4 12 



114 
0 14 

2 2 9 

117 




a Reading, mathematics, science, social studies— each one paired 

against the other. , , . 

b Not all teachers who responded to this question made all 

choices presented to them. 




Since the circumstances under which each of the programs in the 
study were operating varied, it appeared that the best way to get a 
picture of the adequacy of the help given the teachers would be to ask 
how much they had and whether it was as much as they had anticipated. 
Accordingly, they were asked to indicate on the fall questionnaires the 
amount (number of hours) and kind of help (group meeting, individual 
consultation) they had had preparatory to beginning the program, and 
that they expected during the year. 

Ambiguities in estimating time are perhaps inevitable. Confusions 
arise in deciding whether a fifteen minute session at which experimental 
materials are handed out counts as a group meeting, or whether the five 
minutes the science consultant spends with a group of children really 
provides an opportunity for individual consultation. With allowance for 
such ambiguities, all that is clear from the questionnaires is that the 
amount of time given to preparatory help and consultation did not differ 
substantially as far as AAAS and SCIS were concerned in the kindergart-tu 
year. In the first grade, the time for SCIS was somewhat greater, 
largely because the teachers in the classes beginning the program in 
first grade had so many inservice training sessions. Both the GCMP 
group and the group having no special program reported that they re- 
ceived some help in preparation for teaching. In the first grade, 
however, almost no such help was reported for GCMP. 

In the questionnaires given them at the end of the year the 
teachers were asked to indicate whether they thought they had had as 
much help as they needed in the concepts of science and mathematics, 
and also in the methods of teaching such concepts. They were also 
invited to specify the kinds of additional help they would have liked. 

In nearly a third of the questionnaire returns there was no re- 
sponse to these questions. Among those who did respond, less than 
20 percent indicated that they had had less help than they needed. Help 
with the concepts of science was regarded as necessary by four of the 
first grade teachers in the SCIS program that had begun in kindergarten. 
The remainder of the teachers who indicated a wish for more help were 
scattered among the programs. 

Several questions at the end of the year were designed to get the 
teachers’ appraisal of the teacher’s manuals and the lessons as they 
taught them to their particular group. 

Since the AAAS manual for the kindergarten was considerably longer 
and more detailed than the SCIS, some negative comment regarding lack of 
specificity from the teachers of SCIS was anticipated but did not occur. 
Both AAAS and SCIS teachers noted that the manuals encouraged modifica- 
tion, although one teacher believed that AAAS discouraged it. Comments 
on the lessons suggested that the SCIS teachers were less well satisfied 
than the AAAS teachers. This difference was not apparent at the first 
grade level where the proportions of negative comments and no responses 
was roughly equivalent for the two groups. 




75 




Teachers In the AMS and SCIS programs, as well as thoselnthe 
TCMP oroerara commented on the GCMP manual and lessons. At the kinder 
aaften Uvel th«e was little indication that these were seen as any 

less satisfactory than those for science. At *£ e /^nere' were 

particularly in the classes having only the GCMP program, there 

many instances where the teachers made no response. 

For the experimental groups in the study, ti.e s tion- 

particular science program and of GCMP were set fo “h i» ihe question 

naires at the end of the year. The teachers were asked ‘f.^^ deye lop- 
extent to which they thought the program had been success fu ^ 

w the specific attitudes, abxxxcj.t=s , -nd skills d s 
objectives. In 

nnked to aive reasons for their ratxng. Lca “ a . .... 

asicea to Kivt at i cas t as "somewhat successful" in achlev- 

the programs were regarded at xeasc as 

ing their stated objectives. 

It may be that the most accurate measure of 
grams, and perhaps also of their success, is kl * der jL rten 

d lever d optrate m ;n Tsomewha^regular schedule probably ^ans that the 

SX a fairly firm basis for making an estimate in this area. 

Although there was some variation in the time estimates . nade by^the 
teachers, the mode for each group emerges rat “ c *“^’ hours per week 
dergarten most classes appeared t£f. 

S C T^°teacher 9° typically 1 appeared to spend only one hour, and teachers in 
GCMP .^lacking ^e/la/program of instruction in science, did not 
report any time spent in science activities. 

In the classes where there were no prescribed lessons in either 
science or mathematics at the kindergarten level 9cian “ “ ^re 

were reported to take up to thr activities that were designated 

mathematical ,* the*" time spent w a ; typically “ 

much as three hours per week. While mathematics than 

classes reported spending no more time on science or matne 

was typical in the classes with prescribed lessons , two teachers 

reported spending more time. 

Some kindergarten teachers had indi cate d 
together with an increased emphasis on reading 1 • seeme d 

^atrtoTi^ 

and whether or not there were differences among the groups. 

As far as play is concerned, the AAAS l^chers^reported^t^e^^ ^ 

^t 

rs%“eraX:^ t i: s 

of play ranged from two or three hours yp y 
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hours. The classes with no prescribed lessons presented the greatest 
variation with none reporting less than two hours and one as much as six. 

In the kindergartens in all the programs, one to two hours typi- 
cally was spent in reading activities. Again, the widest variation was 
reported in the group having no prescribed lessons. 

The amount of time spent in a particular program may be less im- 
portant than the depth of the children’s involvement in the lessons. 

Such Involvement may come more readily when the class is organized as a 
total group, so the children are not distracted by other activities, or 
they may participate more fully when the organization of the class is 
such that they may have the full attention of the teacher in smaller 
groups. Small group organization may also provide more opportunities 
for children to learn from one another. This possibility has been 
emphasized in some of the SCIS activities where it is assumed that chil- 
dren develop greater flexibility and become less bound to their own 
egocentric ideas if they must confront the ideas of their peers. 

In the end-of-the-year questionnaire the teachers were asked to 
indicate how they usually organized their classes for instruction in the 
programs. Not all the teachers responded to this question. However, 
most of the kindergarten teachers who did respond indicated that they 
worked with the total group. In all programs the first grade teachers 
who responded were fairly evenly divided between those who reported that 
they worked with only the total group and those who also worked with 
smaller groups. All but one of the SCIS first grade teachers whose 
children did not begin the program until first grade, reported working 
with small groups, perhaps reflecting the inservice program in which 
they were involved. 

A question dealing with the progress the children had made in the 
programs as measured by "the lesson or page completed by all the 
children" and by those "who went furthest if some went ahead of the 
others" brought forth specific responses and a number of spontaneous 
comments on the programs. 

In the AAAS kindergartens, all classes completed Part One A of the 
program, while one class moved into the early lessons of Part One B. 

The two SCIS teachers who responded indicated that they completed the 
kindergarten program. Since all of the SCIS classes were well into the 
program by February, it is likely that all completed it. As far as the 
GCMP program for these classes is concerned, two classes completed the 
kindergarten program, and two others completed half of it, with the 
other class in the middle. One of the two SCIS classes for which infor- 
mation is available completed more than half, while the other finished 
the book. 

A majority of the GCMP kindergarten classes completed the program, 
and none of the remainder completed less than three-quarters. 
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In the first grade no AAAS class for which information was avail- 
able finished Part Two B. However, all except one class completed more 
than two-thirds of it. The range of material these same classes com- 
pleted in GCMP varied from the entire first grade program, and in the 
case of a few individuals, beginning of the second grade program, to 
somewhat leas than two- thirds of the program. 

All of the SCIS classes who had had the kindergarten program com- 
pleted the first grade program. None of these classes completed the 
GCMP although three classes finished more than two-thirds of it. 

The range of lessons completed was greatest in the first grade 
classes having GCMP only. Four of these classes completed, or nearly 
completed, the GCMP first grade program, but one class finished less 
than a fifth. In connection with this program the teachers commented 
on the diversity of ability among the groups of children they had, 
noting that the program was "too abstract^ or inappropriate for disad- 
vantaged youngsters. One teacher noted that the parents claimed the 
concepts were too difficult. 

Only one of the SCIS classes that had not had the program in kin- 
dergarten completed all the SCIS lessons. However, all of the classes 
completed at least 24 lessons. One teacher noted that the fine distinc- 
tions required in the lessons were too difficult for the slow children 
in the group. 

Although the number of spontaneous comments of this sort were too 
few in number to develop any generalizations, they do give the reader 
some sense of the complexities of the teacher's job. Faced with the 
necessity of guiding a group of youngsters through a particular program, 
she must make innumerable decisions, even when the program is highly 
prescriptive. Which youngsters need individual help, and shall that 
help be given in the total group, in small groups or individually? Is 
it better to stay with a given lesson until a majority of the class 
have grasped it, or to move ahead at a steadier pace? If an innovative 
program seems to be neglecting a skill the teacher thinks important, 
shall she provide practice anyway? Is the class lethargic in a partic- 
ular lesson because they have not understood an earlier one? Or is 
today just a "bad" day for them? The strategies the teacher uses for 
handling these and similar problems, and their appropriateness to a 
particular group of children, very likely determine the relative success 
of an innovative program. Clearly, however, only the most gross evi- 
dence about such strategies can be derived from a brief questionnaire. 

The questionnaires do provide evidence that with very few excep 
tions, the differences in the teaching as well as the attitudes and con- 
victions were probably as great within the classes representing a par- 
ticular instructional program, as they were between the groups « It is 
clear that, as a group, the. teachers in the classes having no prescribed 
lesson had more Master's degrees a. >i were more experienced than the 
teachers in the other groups. Although this group included several 
teachers who expressed reservations about the efficacy of early 
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instruction, they could be matched by teachers in the other groups. In 
all the groups, a majority of the teachers believed that more subject 
matter in kindergarten was likely to lead to more progress in first 
grade, expressed some satisfaction with the programs in which they were 
involved, but, by and large, would have been more confident to be in- 
volved in an innovative program in reading. The amount of t-me the 
teachers provided for the prescribed programs, or in the classes having 
no prescribed lessons, to mathematics and to science, varied from class 
to class, but there is no evidence that the children in any one program 
consistently spent more hours per week in special instruction t an 
the children In any other program. Nor is there much evidence of 
ferences among the groups in the progress made through the programs. 

The exceptions are to be found in the SC1S classes that did not begin 
the program until first grade, and did not complete all of the first 
grade program, and in GCMP group, where the variation in the number of 
lessons completed in first grade was quite wide. 

The Experts’ Views of the Teaching. 

Although the teachers' reports suggested considerable similarity in 
the teaching of the various programs, it is not unlikely that an o - 
server well versed in the subject-matter and cognizant of the aims of a 
particular program, could detect important differences in the strategies 
used by different teachers. Precise specification and measuremen- of 
these differences would, however, take considerably more time than was 
available for observation by the experts in the present study. 

(Chapter V.dealing with tape-recorded observations of some of the bCIb 
lessons, suggests the direction an attempt at such specification migh 

take . ) 

With few exceptions, most of the classes in the study were observed 
at least twice by someone who could be regarded as an expert in the 
experimental program being taught, or, in the case of the classes having 
no prescribed lessons, an expert in the observation of children. 

Qualifications of the Experts 

As far as possible the observers were individuals who were closely 
associated with the program of instruction they observed. In the case 
of AAAS , the observer during the kindergarten year was a Professor at 
Teachers College, Columbia University, who was serving as AAAS consu 
tan t in* the Pel.™ schools. In the first grade, when he was no longer 
available, and his successor as AAAS consultant was too busy to take on 
the assignment, the observer was a graduate student who had * 

member of the AAAS writing conference from its dnc ®Pb 1 °"- consultant 
fornia AAAS kindergarten classes were observed by - AM HraduaU 
a professor of mathematics at the University of California, A 
student who had been a member of the AAAS writing conference did the 

first grade observations. 

Members of the SC1S staff at the University of ‘“is 

assisted in the development of the lessons , observed the Calif orn 
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cl—... I. «•> ** ” b **"n.“m— 

~ — <- r,r “rrs»r rrat “ th * 

iA the four classes participating in 

the study. 

The expert who observed the GCKP classes in a “ d “ ad 

mathematics instructor who had been a “"^^^^^‘’Ld first grade 
conducted several workshops nvo v ng * participation for the 

teachers. When his schedule ^ uo observations were done by a 

Observations for the closes in first grade 

s=e ~ 

the kindergarten level, the time “ the observers were inter- 

served. Nevertheless, ^.ffj^^i^far the senior investigator 
ested in these areas. In the k R s . In the first grade a 

and her research associate se ^ experience in teaching and in the 
graduate student with many ye era ot experience 

observation of children served as the observer. 



Content of the Observat ions 

The form for reporting on the °bs«yati™ | ™s dovoloped^ith the 
help of AMS and SCIS experts in the kindergar y lar goals 

slightly from program to program to conform with 
and format of the program. 

4 1 anare to record: the time during which the 

The two pages included space t present; a brief descrip- 

observer was present; the num ^ r indication^ to whether the activity 
tion of the lesson he observed, an hether G r not its intent was to 

was one prescribed in the program, ^ concept previously intro- 

introduce a particular concept, or develop^ observer was 

duced, or to appraise previous learn werc prescri .bed by the 

asked to Judge whether or not the act y,^ ^ cage of depa rture or 
manual, conformed to or departe * spec ify its nature and 

an innovation by the teacher he “* k d lea ming intended by the pro- 

whether or not it enhanced or pr “f X t her or not the teaching of the 
gram. Another judgmeut cone entire program. Another 

activity indicated an undcr3k “ nd j" k hl i d ren who followed directions and 
question related to the number of children 
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appeared attentive, the number of children who answered questions and 
the number who asked questions. Finally, where possible, the observer 
recorded "typical teacher questions" verbatim. 

Variation among the Experts 

The senior investigator instructed each of the experts in carrying 
on the observations. She stressed the importance of the judgments re- 
garding the congruence of the observed lesson with the total program. 

She also gave some emphasis to the observation of the attentiveness of 
the children but recognized that it would be difficult to appraise this. 
Somewhat less emphasis was placed on the recording of the number of 
questions responded to and asked by the children or the kinds of ques- 
tions posed by the teacher. No attempt was made to assess inter- 
observer reliability. 

The observers, in contrast to the teachers who responded to the 
teacher questionnaires, consistently responded to each item on the 
observation schedule. But they varied in the ways they responded to 
particular items. One observer recorded in detail, submitting what 
amounted to a comprehensive running record for each lesson he saw. 

Others made their judgments in telegraphic style. Somewhere in the 
middle of these extremes was the person who made succinct judgments 
bolstered with brief bits of the classroom interaction. 

Each observer’s style appeared to be consistent from one class to 
another. To the extent that two, or in a few cases, three, lessons 
represent an adequate sample for a particular class, his judgments may 
approximate the differing amounts of conformity to and understanding of 
the program that characterized the teaching. Obviously, however, each 
observer had his own standards for that kind of congruence. Accordingly, 
it is impossible, with the possible exception of the SCIS program in 
California, where most of the same observers were present both years, to 
make any comparison between the kindergarten and the first grade in a 
given program. 

In less than a third of the classes observed, the observers' judg- 
ment of the second lesson departed from the judgment made during the 
first lesson. When, for example, a lesson that was judged to conform to 
the experimental program in the first observation tended to be followed 
ir. the second observation by another lesson also judged to be congruent, 
or when a lesson judged incongruent in the first observation, tended to 
be followed by one that was also judged incongruent, one might conclude 
that the teachers were consistent. Unfortunately since the study pro- 
vides no other check on the observers, one can equally well conclude 
that once having viewed a class in a particular way, the observers were 
prone to see it similarly at a second viewing. 

Congruence of Observed Lesso ns wit h Experimental Progra ms 

The observers' judgments as to whether or not an observed activity 
conformed to the intent of the program, and as to whether the teaching 
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appeared to reveal understanding of it, may be taken together as an 
estimation of congruence between the lessons as taught, an e 
as intended. Table 12 shows the number of lessons that were observe 
each of the three programs having prescribed lessons, and the number 
that were judged to be clearly congruent. In each instance of c 
congruity the observer’s judgment regarding both conformity and under 
standing was obviously positive. For those lessons that were jotso 
judged, the numbers of aspects that were questioned is shown. Ihes i 
elude some instances where the observer indicated uncertainty, 
where his judgment was clearly negative, and some where those who coded 
the observation reports were able to agree that the observer s judgment 
was not positive, but were not able to make any finer distinction . 

Considering the judgment of these particular expert obse ^ v ®^! * nd 
on the shaky assumption that the lessons they saw were representati , 
it appears that among the groups having instruction -m kindergarten^ , 
AAAS classes came closer to having the program inten e 
SCIS or GCMP. In this connection it should be remembered 1 a 
program is Lidedly more prescriptive than is SCIS. GCMP is also pre- 
script ivc. However, GCMP is not presented as an experimental prog 
and the teachers may have felt more free to impose on these lessons 
their own notions of teaching than was the case for the experimen 

science programs. 

For the two groups not starting instruction until first grade, the 

4 ArmA f - a Up rAfHeT closelv in line with whst was 
SCIS lessons were judged to be rather cioseiy i« AA fnr these 

expected in that program. Judgment of the mathematics program for thes 
classes was difficult in view of the variety of texts being used. 

Judgments made for the classes having no prescribed lesson are not 
directiycomparable to Judgments of the other cU asses in the study .Ihe 

observers in these classes had to use as a basis for ju 8 unstruc- 

objectives set forth in curriculum guides that were relatively onstruc 
tured’and not at all prescriptive. At both the kindergarten and first 
grade level, a substantial majority of the observations only posi- 

tive indications of being congruent with the general objectives. 

Attentiveness of the Children 

If an observer is not required to make any other Judgments, he can 
fairly easily keep account of the number of children who appear, at any 
one moment, to be' attentive to what is going on in a lesson. When how- 
ever, he is also required to make other judgments, the ‘ask^sjnote 1 

ficult. Furthermore, as one observer commente , tentiveness 

in the rare lesson, whose attention fails to wander. ie , 

that the observer hoped to capture was that stemming from genuine intel 
lectual intent! ?he observers’ comments made it evident, however 
that some apparent interest represented little more than ^«^ line 

On the other hand, lessons were observed that se f^ e °oup or to the 
presented, but that, due perhaps to the makeup of the group, or to 
teacher’s inability to create the appropriate atmosphere, never sparked 

the children's interest. 



82 



Table 12 

Congruity of Lessons in Prescribed Programs as Judged by Experts 
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Congruent on both the aspect of conformity to (or enhancing departure from) the program, and 
the aspect of understanding of program. 



In view of these uncertainties about the actual significance of 
what was reported as attention, it is unwise to attempt any comparison 
of the various programs. The only safe generalization is that in all of 
the programs, some of the lessons observed seemed to capture most of the 
children’s interests, and in all of the programs, some lessons appar- 
ently lacked appeal for most of the youngsters. 

Any statements about the number of youngsters who answered, and 
perhaps more important, asked questions, is also inappropriate. Clearly 
the teachers differed in how many and what kinds of questions they posed 
the children, and in their expectations for the children's responses. 
Clearly also they, and the programs as well, differed in the extent to 
which the children were expected to ask questions. But the different 
styles of the observers and the fact that they did not observe the same 
lessons in all the classes limit the usefulness of their reports except 
for the purpose of illustration. 

Manipulative Activity with Objects 

Just as only tentative conclusions about the nature of the ques- 
tioning in the various programs can be drawn from the observations of 
the experts, considerable caution must also be exercised in considering 
the amount of manipulative activity with objects that characterized the 
various programs. It will be recalled that the manuals for SCIS and 
GCMP suggested that about a third of the responses from the children 
would involve such manipulation, while in the AAAS program the propor- 
tion would be about a fourth. 



In the particular lessons that: were observed, the AAAS classes pro- 
vided somewhat more opportunity for the children to handle objects in 
the first grade lessons than in the kindergarten. At both levels, how- 
ever, the teachers rotated materials around the class and provided 
opportunities for individual children, or in some instances groups, to 
carry out certain manipulative activities on their own. 

Although the SCIS program calls for the children to have direct 
access to objects as often as possible, in the particular lessons 
observed the teachers varied widely in their procedures. While it is 
clear from the records that some teachers arranged the objects so that 
the children, either individually or in small groups, did have an oppor- 
tunity to handle them, others merely showed them to the children and had 

them talk about them. 

The most obvious shortages, as far as opportunities for the physi- 
cal manipulation of objects are concerned, came in the GCMP group, at 
least in the lessons observed. Here more often than not the experiences 
provided the children were predominantly visual. The children were 
shown pictures, or the flannel board was used, or they followed direc- 
tions for marking pictures in their own workbook. In general, in this 
program, responses were less often individualized, that is the teacher 
showed the picture, posed the question, and the children chorused a 
response . 
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Further Considerations About Teaching 

Exploration of the teaching in the various Instructional programs 
was not the primary objective of this study. Yet the teaching may be 
one of the crucial variables as far as the effectiveness of the programs 
is concerned. 

In any study comparing instructional programs in the realistic 
setting of the classroom, teachers, even though adhering to the obvious 
prescriptions of the program, can be expected to vary In ways that may 
affect the outcomes. In the present study, some of those who did not 
use prescribed lessons may have planned and carried out the science and 
mathematics experiences for their classes in ways as inherently logical 
as those prescribed in the manuals. Conversely, some of those who did 
use the prescribed lessons may not have grasped their logic, or conveyed 
it to the children. 

On tne basis of the available data, it can be said that the 
teachers differed somewhat in the amount of education and experience 
they had, a difference favoring the classes with no prescribed lessons. 
It is also possible that the AAAS lessons were more often taught in 
accord with the intent of the program than were the other lessons. 

In Chapter V, where the transcripts of several SCIS lessons are 
analyzed, the complexities of the classroom interaction are made more 
apparent. It seems likely that only through such close scrutiny can - 
the possible contributions of the teaching to the children's thinking 
be adequately appraised. 
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CHAPTER V 



A CLOSER LOOK AT TEACHING: 



THE SCIS PROGRAM 



1 



Chapters III and IV have emphasized the importance of an examina- 
tion of the activities of the teachers and children in the classroom for 
a thorough evaluation of the relationship of a curriculum and the devel- 
opment of logical thinking. A manual might suggest that a preponder- 
ance of the teaching should require manipulative activities by the chil- 
dren, but it is the teacher who arranges the lesson so that this does or 
does not occur. It is the teacher who can transform the learning of 
science vocabulary and terminology from an exercise in memorizing into a 
tool for organizing the environment. And it is only by observing the 
teacher and students in the classroom that the cognitive interaction of 
the participants may be evaluated. 



Background for the Observational Study 



With the conviction that an observational study of the teachers and 
pupils involved in the study would provide a valuable supplement to the 
other data collected in the overall study, SCIS science lessons taught 
by four first grade teachers to their regular classes were tape recorded 
for further study. The teachers and children were all from one of the 
schools participating in the larger study. Although it would have been 
desirable to Include teachers and schools from some of the other pro- 
crams, for practical reasons involving personnel, money, and equipment, 
this was not feasible. Since the recording had to be limited, it seemed 
reasonable to select SCIS classes because the designers of the SCIS pro- 
grams incorporated into their curriculum many of the ideas of Piaget, 
from whose writings were derived the theoretical underpinnings of the 
entire study presented in these eight chapters. 



Characteristics of the Classes Studied 

The mean Peabody Picture Vocabulary Test I.Q. scores for the chil 
dren in the four participating classes ranged from 105 to 113. 

Class 

1 

2 

3 

4 



Mean PPVT I.Q. Standard Deviation No. of Children 



105.33 

105.47 

105.53 

113.41 



17.06 
9.26 
9.69 
15 . 34 



21 

17 

17 

17 



The mean in Class 4 is higher than the means in the other classes, and 
in Classes 1 and 4 there was more variability in the scores Ihc mean 
PPVT I.Q. score for all children completing the overall study was 10( . , 

so that the children in the four classes studied are not unrepresenta- 
tive of the larger population in this respect. 



1 This chapter was prepared by Felice Cordis with the assistance 
of Paula Jean Martin. 86 



In the fall ff 1966, as part of the larger study, the children in 
these classes weru interviewed on problems designed to assess their per- 
formance irt conservation and class inclusion situations. The majority 
of children in all four classes performed on either a transitional or 
non-operational level on practically all the tests. 

According to information given by the teachers in the self-report 
questionnaires administered in the larger study, one teacher was less 
experienced than the others in teaching first graders. This teacher 
also had not obtained the same level as the others in terms of degrees 
achieved through formal schooling. The total number of years these 
teachers had spent in classroom teaching ranges from 12 to 35 years, so 
that they were all alike in being very experienced teachers. 

Obtaining Tape Recordings of Classroom Teaching 







Making a permanent record of the lessons which can be analyzed 
later at some leisure greatly facilitates making a detailed study of the 
classroom interaction. The: most important step in securing the needed 
records was to obtain the cooperation of the teachers. These four 
teachers were most helpful in this regard, consenting to the intrusion 
of the tape recording 1 equipment and some rearranging of schedules. 
Without their consent and help in securing the cooperation of the chil- 
dren in their classes, it would not have been possible to conduct this 
study. A second step in obtaining recorded records of teaching sessions 
is to try out the procedures before beginning the recording of the 
lessons intended for analysis. Such preliminary recording sessions were 
also made during times when SCIS lessons were being taught and served to 
acquaint both the investigators and their classes with the recording 

equipment. 

For purposes of this study four teaching sessions from each of the 
four classes were recorded producing 16 tapes. For each class the 
sessions covered Lessons 20, 21, and 22 from the first grade SCIS anua , 
Material Objects, Chapter III, "Comparison and Serial Ordering of 
Objects.' These lessons were recorded during one two-week period in 

May, 196/. 

Each teacher was asked to conduct lessons of at least twenty 
minutes and to end them at any point after that deemed appropriate by 
her. In general because of scheduling problems, it was decided to stop 
recording after about forty minutes, even though a lesson might continue. 



1 since this study was planned, a number of investigators have 
filmed classrooms using video tape. However, the costliness of video 
tape equipment prohibited its use for this study. 
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Recording Procedures 



Recording was accomplished by placing one wireless lavaliere micro- 
phone and transmitter on the teacher and one such set on one child in 
each classroom. In addition to these "live" microphones, five dead 
mock-ups were placed on five other children in each classroom so that it 
would appear that a microphone was in the vicinity of all the children.. 
Each of the two "live" microphones transmitted via FM receivers to a 
four-track stereophonic tape recorder. 1 On the parallel track of the 
tape in the recorder receiving from the teacher’s microphone a running 
commentary of the teacher's non-verbal behavior, relevant s tud ® nt behav- 
ior, and other previously specified activities was recorded. Two obser- 
vers who had previously practiced observing these teachers and classes 
during preliminary taping sessions alternated in describing each session 
so that each observer described half the sessions of each teacher. The 
kinds of behavior to be described and the format to be used were 



specified in advance ^ 

» 

The teacher’s speech was transmitted by the microphone she wore as 
was the speech of children in her vicinity. Since classroom noise level 
affected the clarity of the recordings, when a class discussion type 
lesson involving the entire class was being taught, the * a P e * ecord * r 
was put on the setting that allowed it the greatest sensitivity. When 
activity was group centered with the teacher moving, about from group to 
group and classroom noise level consequently higher, the tape recorder 
was put on the setting which tended to limit its sensitivity to voices 
in the teacher's immediate vicinity. This reduced interference from 
noise and conversation from other parts of the room. In order to 
further reduce noise, flannel cloths were placed on tables and desks 

during the recording periods. 



The advantage of using a wireless microphone setup is 
recording equipment in no way restricts the teachers or pupils frL ‘ e 
of movement. In fact during a preliminary recording session, one of the 
teachers, still wearing the microphone and transmitting to the recorders, 
left the room for six or seven minutes to collect some wandering ci 1 

dren. 



Typed transcripts of the teacher-student dialogue and of the obser- 
ver's comments were prepared from the tapes. 

phone on the child In each class were used to clarify the teacher 
transcript. ) 



Re .1 i ab i I i ty o f Observers* Commentary on No n-Verbal 



After some practice 
same teacher at the same 



both observers independently described the 
time in order to provide an indication of the 



The recording system was designed by Dr. John Swayze. 



reliability of the observations. When there was lack of agreement 
between the observers, it seemed due to three sources* Either observer 
might mistakenly record behavior that did not occur, or what seems more 
likely, either observer might record behavior missed by the other. A 
third source of disagreement in a running commentary format might be in 
the language used by the observers. Both might be describing the same 
behavioral episode, but different language formulations could disguise 
the identity. The behavioral guide was designed to prevent such arti- 
ficial lowering of observer agreement. 

Observations such as those collected here are subject to another 
kind of error. It is conceivable that both observers failed to describe 
certain activities. From comparing the observers' commentaries, there 
is no way to tell if this occurred, and a percent of agreement estimate 
of reliability does not reflect this possible source of error. 

When transcripts of the observers' commentaries were compared, it 
was Immediately apparent that both observers had described the same 
classes and events. However, preliminary attempts to estimate relia- 
bility by dividing the observations into arbitrary time units were un- 
successful. Dividing the data artificially was inappropriate to the 
running commentary format. It was more helpful to employ a more natur- 
alistic unit, and a modified version of the episode as described by 
Wright (1967) was used to code the observations involved in the relia- 
bility check. Episodes were coded as centering around actions with 
science materials and non-verbal behaviors with cognitive significance. 
An example of the first is sanding a piece of wood and of the second, 
making an illustrating gesture of an incline. t Two coders reached a 
93 percent level of agreement id using this episode system. Comparing 
episoded transcripts of the observations of the two observers indepen- 
dently describing the same classrooms at the same time, the observers 
were found to be in agreement 79 percent of the time. 

The commentaries were an invaluable supplement to the taped 
dialogue. The following excerpt from a transcription of dialogue and 
the corresponding observer commentary is presented to demonstrate their 
usefulness. 

The teacher has asked one child to order four red colored 
rectangular-shaped cards that vary in brightness. Ihe word dark is in 
a card holder on the table and the child is to place the red cards in 
holders using the property of color brightness. There are also inequal- 
ity signs on the table to be inserted between the cards. The other 
children are watching the child who is working at a table in front of 
the classroom. 
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Observer Commentary 

Teacher now turns to child arranging materials on the 
leacner now Teacher holds up frame with the word dark 

noves around (missing). Teacner n P noints to two of them. The 

and one hand on little boy s shoulde . P * darker than 

darkest. The two in the middle. The one on the right is darker tnan 

the one on the left and he has the sign with open arrow 

one of them. Teacher makes comparison motion, lUmt> C g ^ 

balance. She still has the frame w " in his hand and places 

of him. He looks at the frames and hold, arrow in his £ and 

arrow between the two he was tal ng s> * correct direction. He 

the darker and he has arrow between them in the correct direction 

goes to sit down. 

Dialogue 

Now this! is the word. This is the property. What is it? 



T: 

C: 

T: 

C: 

T: 

C: 



Dark. 

I 

And what did you find out? 

This is darker than that one. 

Point to really to it. Show us which ones you mean. 

These two are the ones I’m talking about and this one is darker 
than that— this red is darker than that red. 

f i j #.u «. *. D i i no? There has to be one sign 

;r;rs.r.s": ». ..«>■ - 

one you think is — what's the word? 

Dark. 

All right. Want to read it? 

This is less dark than this one. 

All right and read it the other way 
This is darker than that one. 

, 11 Ail r-icht Anyone else want to come up and perhaps 

”°u r t e th a e signs Ltieen'aU four rectangles? Ton might have to 
move them around. What is the property we re thinking . 

An alyzing the Cognitive Jni ^racti o n 

Ax.hou,h th„. h., ho™. 

.< - ..... 

ementary school class are very few. 

Lon to studies of older children. 



C: 

T: 

C: 

T: 

C: 

T; 



This is 
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The objectives of this part of the study were to find out what 
cognitive acts the teachers required of the children, the extent to 
which manipulative activity was requested, and what information was 
presented. A system was devised which drew upon Piaget for analyzing 
cognitive acts and upon the work of Arno Bellack (1966) for obtaining 
interaction units. 

Interaction Units 



Bellack has described four interactional units which classify the 
discourse in the classroom according to the pedagogical function it 
serves. The units thus obtained are appropriate to the nature of class- 
room give and take, and also allow the isolation, for further analysis, 
of utterances with similar functions. There are four "moves" in the 
system developed by Bellack. Two of these "moves" or units are initi- 
atory (soliciting and structuring), and two are reflexive (responding 
and reacting). 

By initiatory is meant that in terms of the four moves, solicita- 
tion and structuring moves begin discussions, move them forward and 
elicit responses and reactions. Reflexive moves come in response or 
reaction to the initiatory moves. Responses and reactions are consid- 
ered reflexive because they refer to and occur in relation to the moves 
that came before. 

These moves describe the function or effect of a speaker’s utter- 
ance vis-A-vis the expectancies and roles of the persons participating 
and in the light of the social structure of the classroom. Bellack 
views the classroom interaction as an example of verbal activity that 
is governed by certain rules of the classroom context. Each utterance 
directed to others is consequently a "move" in a metaphorical game. 

A solicitation (coded SOL) is a move which is intended to elicit a 
response from the person (s) addressed. 

Examples: 

T/SOL: Now this word says what? 

T/SOL: Now who can show us that this was more dark than this? 

T/SOL: I wonder if anyone could read this to us first. Just 
tell us what these signs tell you? 

Structuring moves (coded STR) set the context for subsequent activ- 
ity but do not elicit an immediate response. 

Examples : 

T/STR: Boys and girls, let's begin this lesson by speaking about 

some of the things that we did last week. 

T/STR: All right. Now this morning, I'm going to show you four 

different rectangles. And let's see if we can put these 
in order from the shortest to the longest. 
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Responding moves (coded RES) occur only in relation to soliciting 
moves and are considered to be elicited by a particular solicitation. 

Examples: 

T/SOL: You were picking out what? 

P/RES: The darkest. 

T/SOL: How many agree with Heather? 

P/RES: I don’t agree ’cause that’s light. 

T/SOL: And Jonathan, the next one? You don’t have much choice, 

do you? 

P/RES: No, ’cause that’s the last one. 



Reacting moves (coded REA), while occasioned by any of these moves, 
are not directly elicited by them. Rather they modify, rate, or comment 
upon any move (including another reacting move). 

Examples : 

T/REA: Oh I don’t see too many hands. 

T/REA: Oh you're going to the lightest. 

T/REA: And when we say more, we could just say more long, if we 

wanted to or longer is by itself. 

A more detailed description of the moves accompanied by more exam- 
ples may be found in Appendix B which contains a copy of the analysis 

system. 

Having divided the data into moves, it was then possible to look at 
certain groups of utterances. For example, soliciting moves could be 
counted for the number requiring manipulative behavior. Similarly, re- 
sponses could give an indication of the level at which the children were 

handling the material. 

SC IS Inform at ion 

Each move was analyzed for the SCIS information which formed the 
context of the utterance. To accomplish this a content analysis of the 
informational and conceptual aspects of the Material Objects manual was 
prepared. The information presented in the manual was ^organized into 
five major concept classes plus one grouping entitled scientific 
procedures." The five concept classes are: concept of objects, concept 

of properties, concept of materials, concept of change, and concept of 
variation in properties. Each of the five contains four sub-categories 
which range from general to specific and includes a category for inac- 
curate, or in one instance, very concrete, representations of the c :on- 
cept. For the purposes of this report the sub-categories were used only 
for the concept of "variation in properties. 
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For this concept, the sub-categories were: 

1) The meaning of serial ordering 

Example: A serial ordering is when you make them into 

stairsteps. 

2) Discussing actual serial orderings 
Example : 

J 

T/SOL: How did you order your dowels? 

P/RES: From highest to lowest. 

3) Quantifying properties 

Example: This rasp is more rough than the vinyl. 

These are equal height. 

4) Failure to quantify 

Example: The rasp is rough and the vinyl is smooth. 

Cognitive Actions 

To determine which cognitive actions were required of the children, 
a list of such actions, related to the concept areas tested in the 
interviews conducted in the overall study, was prepared. The cogn t ve 
actions listed were drawn primarily from the writings of Piaget and 
organized into groups according to his theoretical discussion of t e 
formation of operational structure. The cognitive acts were organized 
into groupings relevant to the achievement of operational structure of 
class relations, conservation, seriation, ordination, and transitivity. 

Examples : 

Seriation 

Order your dowels from shortest to longest. 

Which is rougher, the rasp or the vinyl? 

Class Relations 

What properties do these objects have? 

This ball is red. 

These are both the same color . 

Conservation 

I rubbed the dust off this piece, but it's still the same wood 
Ordination 

This is the third tallest. 

Transitivity 

I used my finger to measure, and this is longer than this. 
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Manipulations and Explanation 

Each Solicitation was examined to determine if it required a re- 
sponse involving manipulation of material in a cognitively significant 
manner. Giving out or collecting materials, for example, was not con- 
sidered a cognitively significant manipulation of material. Asking a 
child to make a serial ordering or arrange two objects with inequality 
signs was. 

The SCIS manual emphasizes the importance of the teacher requesting 
the child to give evidence for a classification or conclusion or identi- 
fication of scientific materials. Therefore the coder marked each 
solicitation requesting an explanation and each other move which itself 
was an explanation. 



Excerpt from Coded Protoc ol 

The coders listened to the tapes as they coded. The following 
excerpt is taken from the selection quoted on page 88. 



Teacher: 


(Move it 1) 


Now this is the word. 
What is it? 


This is 


Pupil: 


(Move it2) 


Dark. 


out? 


Teacher: 


(Move it 3) 


And what did you find 


Pupil : 


(Move //4) 


This is darker than that one. 


Code 








Move it 1: 


T/SOL/VC/C/2 




Move it 2: 


P/RES/VC/C/1 




Move it 3: 


T/SOL/VC/S/1 




Move //4: 


P/RES/VQC/S/1 




Interpretation 







Move itl: The teacher solicits for two half-lines expecting 

a class relations response dealing with the property, color 
brightness, used in the serial ordering. Move it2: The pupil re- 
sponds referring to the serial ordering by making a class rela- 
tions response about the property used in the ordering, color 
brightness. Move it 3: The teacher asks for a seriation response 

again referring to the ordering by color brightness. Move f/4 : 

The pupil makes a seriation response that deals with the SCIS 
content of quantifying a property. 



Reliability of the Analysis System 

The reliability of the analysis system was estimated by comparing 
for each part of the system, coded sections of protocols independently 
analyzed by two different coders. One seven-page section of transcript 
was randomly chosen from the transcripts from each of the four classes, 
producing a sample of 28 pages of dialogue to be used for the 



reliability check. This sample was used to calculate the reliability 
for the pedagogical moves. Another 28-page sample, similarly obtained, 
from each of the four classes was coded to check the remaining partf of 
the system. 

In calculating the various reliability figures, two different for- 
mulas were used. One is the standard percent of agreement formula, and 
the second is taken from Wright (1967, p. 96): 

Estimate of Accuracy m Episodes Marked by X Marked Also by Y 

Episodes Episodes 

Marked by X Marked by Y 

2 



In this formula, X and Y represent independent coders. This formula was 
applied to the two situations which involved differentiating units or 
characteristics in a mass of data. For the Bellack system, this 
involved identifying an utterance as being a move (without classifying 
it as a response or solicitation, etc.), two moves, or a part of a move. 
This formula was also used to calculate the coder agreement in recog- 
nizing a move as involving an explanation. Thus the formula became, for 
moves , 

N umber of Unit s M arked by Both Coders 

Units Units 

Identified by X Identified by Y 

"* T 



and for the explanations, 

Moves Marked as Involving Explanations by X and Y 

Moves Marked Moves Marked 

as Xpl's by X as Xpl's by Y 

2 

The percent of agreement formula was used for the parts of the 
category system that involved choosing from a set of mutually exclusive 
categories. These parts included the following: (1) classifying a move 

as responding, soliciting, structuring or reacting; (2) selecting SCIS 
contents; (3) selecting cognitive processes; (4) identifying a solicita- 
tion as asking for a manipulative response. (Asking for a manipulative 
response was only one of a number of categories to which solicitations 
could be assigned.) 

The estimate of accuracy is .96 for identifying units in the data. 
The coders agreed in 92 percent of the cases when classifying them as 
either responses, solicitations, structuring or reacting moves. In 
selecting the SCIS context, they agreed in 82 percent of the cases, and 
in identifying the kind of cognitive tasks required, 93 percent of the 
time. The percent of agreement for the reference medium, involving the 
category of "solicitations requesting manipulative responses" was 
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In recognizing moves involving 



91 percent. The estimate of accuracy 
explanations is .93. 



Findings 

The findings presented here should be viewed against ^information 
presented in Table 13. In this table the utterances that "°* 

codable, either because transmission was inadequate or thecoder was 
unable to assign them to any category, are presented as percents of the 
total number of moves for each class. 1 This is being done even though 
it is quite possible that a single noncodable utterance wou 
respond to a single move. Expressing the amount of noncodable p 
this manner, however, gives an approximation of the th Jg is 

is excluded from the analysis. As may be seen for the teachers , I 
a negligible amount, while for the pupils, it is more substantia . 

While bearing in mind this limitation of the data, f.ne 
noncodable utterances will not be included in the calculations. 

The four sessions in Class 1 averaged 28 minutes in length those 
of C'a.s 2 34 minutes in length. Class 3, 35 minutes, and in Class 4, 
theaverage length of a session of 32 minutes. The shortest lesson, 
lasting 22 minutes, was taught by the teacher of , 

longest, lasting 47 minutes, by the teacher of C ass . 

Table 13 

Noncodable Utterances Expressed in Terms of Percent of 
Moves for Teachers and Pupils for Each Class 



Class 


Total Number a of 
Teacher Moves 


Percent of 
Teacher 
Utterances 
Not Codable 


. a c 
Total Number of 

Pupil Moves 


Percent of 
Pupil 

Utterances 
Not Codable 


1 


961 


2„ 1 


540 


14.4 


2 


1335 


1.6 


844 


11.1 


3 


1397 


.2 


862 


10.2 


4 


916 


2.2 


590 


17.6 



a This figure is the tctal number of moves coded plus the number of 
noncodable utterances. In all other calculations cne . ncluded 

moves coded is used and the noncodable utterances are not included. 



1 Findings are presented for all four sessions of each class 
combined, unless otherwise specified. 
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A total of 7,018 moves were made during the sixteen taping sessions, 
ranging from approximately 1,400 moves for two of the classes to about 
2,100 per four sessions for the other two classes. This yielded , i 
average of 439 moves per session. During the sixteen sessions, 1 58b 

lines°were spoken, the range for the four classes being approxima aly 
2.500 to 3,700 lines. The average number of lines per session was 7b . 
The volume of moves is similar to that found by Fey for junior h g i ma 
classes. In these classes there was an average of 475 moves per sessio . 
However, a greater number of lines, 1,019 per session, were spoken in 
the older classes (Fey, 1968, p« 73). 

Role of the Teacher and Pupils 

The results concerning the respective proportion of the verbal ^ 
activity by teacher and pupil as represented in moves are Presented *n 
Table 14. As Table 14 demonstrates, the teachers did more talking than 
did the pupils in each of the four classrooms. The teachers spoke be- 
tween 63 to 67 percent of the moves, consisting of 71 to 79 percent of 
the lines. This yields a teacher-pupil ratio of approximately 3 o 
for moves and 3 to 1 for lines. (The percents for the individual 
sessions from each class are similar to those presented here.) 

Table 14 

Percent of Lines and Moves for Teachers and Pupils 
in Kach Class and for All Classes Combined 



Class 



Teacher 



Pupil 



1 

Moves 

Lines 

2 

Moves 

Lines 

3 

Moves 

Lines 

4 

Moves 

Lines 

Classes 

Combined 

Moves 

Lines 



67.1 

79.0 



32.9 

21.0 



63.7 

73.1 



36.3 

26.9 



64.3 

71.5 



35.7 

28.5 



64.8 

72.3 



35.2 

27.7 



64.8 

73.7 



35.2 

26.3 



o 
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These findings are strikingly similar to those reported by Bellack 
(1966), Fey (1968), and Hoetker (1969) who also analyzed recordings of 
classroom lessons for pedagogical moves. They found approximately the 
same percents of teacher/pupil moves and lines even though they studied 
senior high school social studies, junior high math, and junior high 
English classes, respectively. In each of these studies, the ratio of 
teacher to pupil moves was found to be about 3 to 2, and teacher to 
pupil lines about 3 to 1 . At least in this very basic aspect of divi- 
sion of verbal activity, these first grade classes are very similar to 
classes of much older pupils. 

In Table 15 are presented the distribution of moves according to 
pedagogical category for each class and all classes combined. The pre- 
dominant activity is soliciting, both in moves and line count, with 
approximately equal amounts of responding and reacting, and a substan- 
tially smaller amount of structuring. As compared to Fey (1968), a 
larger amount of speech is devoted to soliciting in the first grade 
classes than in junior high school classes. 

Table 15 



Percent of Moves in Each Pedagogical Category for Teachers and 
Pupils Combined for Each Class and for All Classes Combined 



Class 


SOL 


RES 


STR 


REA 


1 

Moves 


44.5 


19.7 


3.9 


31.9 


Lines 


48.3 


13.6 


11.5 


26. 6 


2 

Moves 


45.1 


26.6 


3.9 


24.5 


Lines 


52.0 


20.5 


7.0 


20.5 


3 

Moves 


47.2 


26.0 


3.9 


26.2 
n o r* 


Lines 


46.3 


21.0 


9.2 


23.5 


4 

Moves 


43.4 


28.0 


5.3 


23.3 


Lines 


46.7 


22.9 


9.6 


20. 8 


Classes 

Combined 

Moves 


45.3 


23.9 


4.2 


26.6 


Lines 


48.4 


19.6 


9.2 


22.8 



Aside from differences in amount of verbal activity performed by 
teacher and pupils, there are differences in the pedagogical roles o c 
the teacher and pupil as evidenced by the pedagogical moves each is most 
likely to make. In Table 16 are presented the percents of each category 
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Table 16 



Percent of Moves by Teachers and Pupils 
in Each Pedagogical Category for Each Class 



Class 




Solicitations 




Number of 
Moves 


Percent of Moves 
by Teachers 


Percent of Moves 
by Pupils 


1 


625 


84.3 


15.7 


2 


930 


92.2 


7.8 


3 


980 


84.7 


15.3 


4 


600 


93.7 


6 . 3 






Responses 




1 


276 


13.0 ' 


87.0 


2 


548 


3.5 


96.5 


3 


539 


10.9 


89.1 


4 


387 


5.2 


94.8 






Structurings 




1 


55 


100.0 


0 


2 


81 


91.4 


8.6 


3 


81 


95.1 


4.9 


4 


73 


94.5 


5.5 






Reactions 




1 


447 


72.3 


27.7 


2 


505 


72.1 


27.9 


3 


568 


75.4 


24.6 


4 


322 


76.1 


23.9 



of pedagogical move made by teacher and pupil. Initiatory moves are 
almost always made by the teacher. These teachers make from 84 to 
93 percent of the solicitations and 91 to 100 percent of the structuring 
moves. Pupils, in turn, do most of the responding; 87 to 96 percent of 
the responses were made by them. Teachers' reflexive moves are primar- 
ily confined to reacting. As Bellack has observed, the pupil and 
teacher do indeed play complementary roles in the classroom. Although 
there are slight differences in the percents among the teachers studied 
here, particularly in the percents of responses, what is most striking 
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Is the similarity among them in overall division of the classroom roles. 

A ’ v.ofrrr*» these results are quite similar to those reported by 

responses (Bellack, 1966; Fey, 1968). 

oresent the percent of moves in each pedagogical 
Tables 17 and 18 present tne p made by the teacher, 

category for teachers and P“P* ‘ and approximately 30 percent to 

60 percent are devoted to s «» th eir moves are responses, 

reacting. Tor the pupils, 57 percent es Although there 

17 percent to reacting with almost no s ru ’ in the similarities 

were some variations among the teac ® ± tbe moves. As corn- 

far override any differences in ^%^f t r f r “^°“ a cLrs devoted a 

pared to Bellack' s teachers, these 8' teachers spent 

greater percent of their moves to soliciting.! scu dents he 

approximately 47 percent of their '" nses than dld the fii.t 

observed gave a greater P r °P° r tion t P g devoted more lines, in terms 

graders studied here, but the f bellacU ' s hi gh school students 

of Percents to responding dlf£e fences, the classes are 

(bellack, 1966, pp. 47 ). P Bellack in the patterns that pre- 

basically similar to those studied by Bellack in t P 

vail of teacher solicitations and pupil responses. 

Table 17 

Percent of Teachers' Moves and Lines in Each 
Pedagogical Category for All Classes Combine 



Pedagogical Move 


Percent of Teachers' 
Total Moves 


Percent of Teachers 
Total Lines 


Solicitations 


60.2 


61.1 


Responses 


2.9 


2.1 


Structurings 


6.0 


12.1 


Reactions 


29.5 


24.7 
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Table 18 



Percent of Pupils* Moves and Lines in Each 
Pedagogical Category for All Classes Combined 



Pedagogical Move 


Percent of Pupils* 
Total Moves 


Percent of Pupils* 
Total Lines 


Solicitations 


14.6 


12.9 


Responses 


65.3 


68.7 


Structurings 


.6 


.9 


Reactions 


19.5 


17.5 



Pedagogical Role and Substantive Content 

The remaining findings to be presented are restricted to those 
moves that focused on SCIS content and that involved the cognitive 
actions being studied here. 

Example of move with substantive content: 

T/SOL: Order your sticks by length. 

Example of move without substantive content : 

T/SOL: Would everybody please sit quietly? 

Ip Table 19 are given the percents of moves that contained such sub- 
stantive material. As can be seen, in terms of both lines and moves, 
the majority of the moves were devoted to the material to be covered. 

Table 19 

Percent of Moves and Lines in Each Pedagogical Category 
Ref r *~lng to Substantive Content for All Classes Combined 



Pedagogical Move 


Percent of Moves 
Substantive 


Percent of Lines 
Substantive 


Solicitations 


67.0 


70.5 


Responses 


84.3 


85.2 


Structurings 


74.8 


78.8 


Reactions 


69.2 


74.0 


All Moves 


73.2 


74.9 



Note. — By substantive content is meant moves with SCIS context and 
involving cognitive tasks. 



o 
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A closer analysis of this is presented in Table 20. Here the percent of 
total moves in each pedagogical category that are substantive is given 
separately for the teacher and pupils in each class# What is of inter- 
est here is that for all classes, only a minority of teacher responses 
and pupil solicitations deal with substantive material. Only 15 percent 
of all pupil moves are solicitations to begin with, and of these less 
than a third deal with substantive matters. Apparently when these 
pupils did solicit, it was in reference to either procedural matters or 
other matters not related to the lesson. Except for pupil solicitations 
and teacher responses, most of the classroom discourse does deal with 
the lesson material to be presented. Despite some variation, the 
teachers are alike in the percents of moves devoted to substantive mate- 
rial. These first grade classes spend less of their time on the lesson 
material than do the high school and junior high school classes studied 
by Bellack (1966) and Fey (1968). 

In Table 21 are presented the number of lines per move for the four 
classes for each pedagogical category. As could be expected, teachers 
moves tend to be longer than their pupils* • Teacher solicitations are 
longer than pupil responses and the teachers* structuring moves are the 
longest moves of all. The teachers and pupils in each class are similar 
in the length of their moves. For all classes combined and teacher and 
pupil moves combined, there were 1.86 lines per move. This count is 
shorter than the lines per move reported by Fey, 2.2, and Bellack, 5.7 
(Fey, 1968, p. 78). Evidently these younger children and their teachers 
carried on discussion with shorter utterances than did their older 
counterparts. 

Cognitive Processes 

One of the major tasks posed for this analysis was to provide some 
direct evidence about the cognitive processes actually used in the 
classroom. In Table 22 is presented the percent of moves referring to 
each category of cognitive process. The percents are not given for dif- 
ferent kinds of moves, since the same teacher-pupil patterns held for 
moves with substantive content as for the entire discourse. Neither are 
they presented separately for teacher and pupil since the pattern of 
teacher soliciting/pupil responding prevailed for the substantive moves. 
For all classes, the largest percent of moves dealt with seriation pro- 
cesses followed by class relations processes. Since the lessons to be 
taught involved the comparison and serial ordering of objects, this 
might be expected. The analysis of the SCIS program presented in 
Chapter III had found a preponderance of suggested responses dealing 
with the logic of classes. The large number of moves in this category 
suggests that some of the emphasis in the program is reflected in the 
classroom discourse. Despite the lack of emphasis in the curriculum on 
number, in three of the classes, 2 to 3 percent of the moves involved 
numerical content. 



102 



ERIC 



r. 



Table 20 



Percent of Moves in Each Pedagogical Category Referring to 
Substantive Content for Teacher and Pupil in Each Class 



— 


Solicitations 




Class 


Percent of Total 
Teacher Moves 
Substantive 


Percent of Total 
Pupil Moves 
Substantive 


1 


76.7 


33.7 


2 


73.0 


28.8 


3 


69.5 


24.7 


4 


69.2 


36.8 




Responses 




1 


11.1 


89.6 


2 


21.1 


88.1 


3 


8.5 


90.4 


4 


30.0 


91.0 




Structurings 




1 


80.0 


0 


2 


74.3 


71.4 


3 


72.7 


75.0 


4 


73.9 


75.0 




Reactions 




1 


80.8 


61.3 


2 


70.3 


48.9 


3 


78.5 


42.9 


4 


67.3 


66.2 



Note. — By substantive content is meant moves With SCIS context and 
involving cognitive tasks. 
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Table 21 



Average Number of Lines Per Move by Pedagogical Category 
for Moves Referring to Substantive Content 
by Teacher and Pupil for Each Class 



SOL RES STR 



Class 


Teacher 


Pupil 


Teacher 


Pupil 


Teacher 


Pupil 


Teacher 


Pupil 


1 


2.37 


1.21 


1.75 


1.36 


6.11 


- — 


1.91 


1.12 


2 


2.11 


1.19 


1.00 


1.35 


3.44 


2.20 


1.56 


1.29 


3 


1.93 


1.08 


1.40 


1.46 


4.52 


1.33 


1.70 


1.23 


4 


2.02 


1.29 


2.00 


1.53 


3.51 


1.00 


1.79 


1.18 



Table 22 

Percent of Moves Referring to Each Category 
of Cognitive Process for Each Class 
Teacher and Pupil Combined® 



Cognitive Tasks 



Class 


Total No. 
of Moves 


Class 

Relations 


Conser- 

vation 


Seria- 

tion 


Ordina- 

tion 


Transi- 

tivity 


(Conser 

vation) 


1 


765 


36.2 


0 


60.0 


0.3 


0.5 


3.0 


2 


1176 


44.6 


0.7 


50.2 


0.4 


0.3 


3.8 


3 


1219 


28.1 


1.5 


67.8 


0.4 


0.3 


2.1 


4 


775 


39.7 


0 


58.6 


0 


1.4 


0.3 



a SOL-A’s and REA-A's are excluded. 

k Although these moves involve actions relevant to conservation, 
their context was simply evaluating the number of objects in a set. 
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In Table 23 Is presented the percent of moves referring to the 
various SCIS concept categories. Here again the classes are more alLke 
than different In the distribution of the moves. The concept of "varia- 
tion in properties" and the concept of "properties" dominate the 
discourse. Taken together with the predominance of moves relating to 
seriation and class relations, it would seem that class relations pro- 
cesses were used in connection with the property category, and seriation 
with the concept of variation category. The category of science proce- 
dures for these lessons involved primarily discussion about the meaning 
of inequality signs and their use. 

Teachers 2 and 3 each conducted one lesson in which there were many 
moves for which SCIS concepts of "properties," "objects," and "variation" 
were applied to non-SCIS materials such as ordinary classroom objects. 

The other two teachers did not pursue this kind of extension of the 
concepts presented. 



Table 23 

Percent of Moves 3 Referring to Each SCIS Category 
for Each Class, Teacher and Pupil Combined 



Class 


Total 

Moves 




SCIS 


Categories 






Object 


Property 


Material 


Change 


Variation 


Science 

Pro 


1 


921 


10.7 


14.3 


3.8 


.3 


64.5 


7.4 


2 


1308 


10.6 


26.9 


2.5 


.9 


51.8 


7.3 


3 


1421 


9.1 


17.5 


.6 


1.3 


65.5 


6.1 


4 


923 


4.3 


26.7 


3.0 


.4 


58.7 


6.8 



a SOL-A and REA-A pedagogical moves are excluded. 



Within the "variation of properties" category, a finer analysis of 
the distribution of the moves was made. They were categorised as to the 
level of generality at which they presented the concept of variation as 
described on page 93. In Table 24 is presented the percent of moves at 
these levels for each class. As can be seen, discussing actual order- 
ings and quantification of properties received the largest percents, and 
these two concepts were emphasized in the manual. Two of the teachers, 

3 and 4, devoted a greater percent of moves to the more general level 
discussions about what serial orderings are than did the other two 
teachers. These two classes also produced comparatively fewer failures 
to quantify responses than did the other two classes. Despite such 
relatively small differences, the data tend to highlight the similari- 
ties among the four classes. This can be further seen in Table 25 which 
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Table 24 



Percent of Moves for Each Sub-Category Dealing With 
Variation in Properties for Each Class 
Teacher and Pupil Combined 



Class 




Categories 




Nature of 
Serial 
Ordering 


Actual 

Serial 

Ordering 


Quantifying 

Properties 


Failure to 
Quantity 


1 


3.9 


67.6 


26.9 


1.5 


2 


4.7 


58.1 


35.4 


1.9 


3 


7.5 


51.6 


40.1 


0.8 


4 


10.2 


58.3 


31.2 


0.4 





Table 25 

Rank Ordering of Properties 
Serialized and/or Quantified in Each Class 








Class 






Rank 


1 


2 


3 


4 


1 


Length/Height 3 


Leng t h / He i gh t a 


Size 


Length/Height 3 


2 


Color 

Brightness 


Color 

Brightness 


Length / Heigh t 3 


Size 


3 


Size 


Size 


Color 

Brightness 


Color 

Brightness 


4 


Bounciness 


Bounciness 


Other' 5 


Tex tur e-Other C 


5 


Texture 


Form 


Hardness 





a Length and height were used interchangeably. 

k This category includes miscellaneous properties not readily clas- 
sified into the more common property names, and usually not suggested by 
the manual. 

c The same number of moves focused on the categories of "texture 
and "other" in Class 4. 
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orders the properties involved in serial orderings and quantified rela- 
tions for each class by the frequency of moves pertaining to them. For 
all classes, length/height, global size, and color brightness are the 
three properties most frequently involved in the discourse. The kinds 
of materials provided, dowels and cards varying in color brightness, 
would lead one to expect such a result. The extensive use of the size 
category, however, might reflect a more global approach to identifying 
properties than the SCIS curriculum would prefer. In addition to the 
properties presented in Table 25, less frequently mentioned properties 
that were discussed in almost every class were diameter size, width, 
shape, heaviness, and in two classes, hardness. 

Manipulation of Material 

According to the analysis in Chapter III, one-third of the re- 
sponses were to require direct manipulation of physical objects by t e 
children. In Table 26 are presented the percents of cognitive solici- 
tations that directed manipulative responses. For the teachers there 
was quite a wide range in the percents, from a low of about 10 percent 
to a high of 25 percent. Unexplainedly , the teacher with the lowest 
proportion of solicitations directing manipulative responses had the 
greatest proportion of such solicitations coming from pupils. None o 
the teachers required as many manipulative responses as suggested by the 
manual. Of course the number of manipulative responses actually made by 
the children is unknown, and it may be that the percent of solicitation 
directing manipulative activity is not a good indication of the amount 
of manipulative activity that actually occurred. 

Table 26 



Percent of Substantive Solicitations Requesting 
Manipulation of Material for Each Class 







Class 






Speaker 


1 


2 


3 


4 


Teacher 


25.2 


20.1 


14.2 


9.8 


Pupil 


15.2 


0 


13.5 


21.4 



Explanations 

Another emphasis in the SCIS program was in having the child give 
evidence or reasons or explanations for his statements. Therefore 
data were analyzed for the number of explanations the teachers ^este 
from their pupils. These data are presented in Table 27 along with the 
percent of explanations made by the pupils (in terms of moves; n eac 
class. Only between 9 and 13 percent of the teacher solicitations f 
called for explanations and between 10 and 15 percent of the pupils 
moves are explanations. 
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There were only two pupil requests for explanations, one such pupil 
solicitation occurring in Class 3 and the other in Class A. 

Table 27 

Percent of Substantive Moves Involving Explanations 
for Each Class for Pupil and Teacher 





Class 






Moves Involving 
Explanations 


1 


2 


3 


A 


Requesting 

Explanations 

Percent of Teacher 
Solicitations 


9. A 


12.6 


10. A 


12.9 


Giving 

Explanations 

Percent of Pupil 
Moves 3 


12.7 


9.6 


10.7 


1A.6 



a This includes Pupil STR, RES, and REA moves. 



Discussion and Summary 



What emerges from the findings presented in this chapter is that the 
the four teachers studied were very similar to each other in the ways 
they structured the activity in their classes, and the pupils were simi- 
lar in their responses to the teachers. Despite variation in the actual 
number of moves and lines involved, approximately the same percents of 
moves and lines were devoted to teacher and pupil roles in all four 
classes. What is also clear is that the teachers dominated the dis- 
course not only by speaking the majority of lines and moves, but also by 
the kind of pedagogical moves they made. The teachers did by far most 
of the soliciting and structuring, thus acting as the initiators of the 
discourse. The pupils were left to respond and react. The tendency is 
heightened for discourse involving substantive material. Tills was so 
despite the guidance of a curriculum which sought to encourage experi- 
mentation in the presentation of activities. Whatever the SCIS program 
has taught these teachers, according to these findings it has not taught 
them to adopt different pedagogical roles from those of teachers studied 
by other investigators. Whether or not the recording procedures had a 
repressive effect on the teachers and pupils is not known. In addition, 
since the teachers were presenting lessons they had never taught before 
and which they considered difficult, perhaps they felt compelled to 
follow the manual closely. 
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Young children are thought to be very curious about their environ- 
ment and prone to ask many questions. Yet the children studied here 
rarely asked questions, and more rarely asked about the material being 
taught, and almost never requested explanations. Except: for the large 
number of properties in the "other" category, there was little evidence 
of the spontaneity the program had hoped to create. The teachers taught 
as did teachers with much older pupils. For example, the SCIS program 
did not emphasize vocabulary learning. Yet informal observations made 
during preliminary taping sessions indicated that some of the teachers 
spent a good deal of time in teaching material names such as polystyrene, 
vinyl, oak, balsa, lead and brass. Perhaps with this kind of tradi- 
tional teaching it is not possible to create the atmosphere the authors 
of the SCIS program would prefer. 

These first grade classes were strikingly similar to junior and 
senior high school classes in the division of teacher-pupil verbal 
activity and in the pedagogical roles assumed by teacher and pupil. ° 
what extent these first grade classes are typical of first grade class- 
rooms in general is not known. The small size of the sample dictates 
caution in interpreting the findings. However, the similarity of these 
classes to the other classes studied by other investigators suggests 
that the patterns of roles in the classroom are established very early 
in the child’s school career, and are resistant to change. 



As reported in this chapter, the four teachers were similar in 
their ways of handling the SCIS material. The concepts the manual 
emphasized were the ones emphasized in the discourse. As intiatoi, the 
teacher directed a substantial portion of the discourse to certain sub- 
stantive categories, and in the role of responding, the pupils followed 

the teacher’s lead. 

Fewer manipulative responses were required of the children than 
were proposed by the manual, and only a small percent of responses were 
expected to involve explanations. 

It should be noted that this analysis has focused on the teacher- 
pupil interaction and pedagogical roles. The pupil-pupil interactions 
and pupil self-activity also deserve study, and are probably equally 
significant as the teacher-pupil interaction. Other interesting asp - 
of classroom learning such as the playful quality of many of the pupils 
actions in relation to the material is missed by this kind of analysis, 
and perhaps it is here that the children’s curiosity and creativity is 

most likely to be expressed. 

The congruity or lack of it between teacher solicitations and pupil 
responses would also provide another avenue for analysis. Indeed, 
tpachers attempting to analyze their own remarks in terms of this kind 
of coding system might be surprised at the difficulties caused oy vague- 
ness and ambiguity in their questions and reactions. 



in final comment, despite the program emphasis on “P^ion 
discovery, the pattern of the teacher's dominating the ^ 

vailed. This finding might disappoint ^ose who research £i nd- 

teachlng to occur in response to new eurric 1 . perv asive and 

ings suggest that the traditional to ^0^ changes in style 

of ^ teaching^ t^accompany the introduction of improved academic content. 
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CHAPTER VI 

THE RESULTS: EFFECTS OF INSTRUCTION 

The major question in this study has to do with the etfects of 
early instruction on the logical thinking abilities of young children. 

Four groups were studied from kindergarten. For two of tnf.se, instruc- 
tion included prescribed programs in both science and mathematics. A 
third group had only the mathematics program. The fourth group had no 
™a» of prescribed lessons. In the first grade two additional groups, 
neither of which had had prescribed lessons in kindergarten, joined the 
study. The two additional groups hod a mathematics program closely 
resembling, but not identical to. the mathematics program used in the 
groups that had entered the study earlier. One of these additional 
groups had a prescribed program in science. The other did not. 

Table 4 in Chapter II shows for each group the number of children 
who remained in the study to its completion. The though t p roc e aa e s of 
the children beginning in kindergarten were. assessed in the fall of 1965, 
again in the tall of 1966, and finally in the fall ol. ^ile those 
beginning in the first grade were assessed only in the fall 19 “ 6 “ 
the fall 8 of 1967. In this chapter reference is made only to the long - 
tudinal groups , that is, those children in the six groups who were 
present for all the interviews for their particular groups. 

The measure of logical thinking, used in the fall of second grade 
when the average age of the children was seven years and four month s._ 

_ aiokori of a aeries o • iaget-derived tasks. This chapter tirst ae 
scribed the overall per Co- nance of the children in these post-test tasks, 
taking into account certain related variables. Then, addressing the 
major questions of the study, the performance of the ktoupawUhdiffe - 
ing kinds of Instruction is examined, again with consideration 
related variables. In the succeeding chapter, the specific tasks are 

examined in more detail and some of the ^^f^^^heory 6 " 
explored, and interpreted in the framework of Piagetian theory. 

The Post — Test Measure of Logical Thinking 

Initially each kind of task included in the post-test was scored or 

coded in such a way that partial credit could be given. For example, in 
coded in sucn a way ' e , ve cre dit for conserving 

the conservation tasks a child could rece..vt UL . inclusion 

responded correctly n . t , particular type of task can 

{^regarded ^ "ansitio^l He is beginning to use an operational mode 
e hr K..f he la misled when a problem is posed him in a slightly 

fiffereft wavror w^n coifronted with a request for an explanation he 
assumes himself to be. wrong and changes his view. In r0 _ 

begins to catch on to the logic of the problem as the questioning pro 
ceeds, but the interviewer using a standard procedure has no way of 
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knowing whether the child would maintain the apparent insight if the 
questioning proceeded further. 

Evidence from other studies indicates that the typical seven-year- 
old would be transitional rather than operational in most of the tasks 
of the post-test. However, it seemed appropriate to use a stringent 
test of the effectiveness of the programs of instruction, requiring that 
the child show a preponderance of operational responses before he was 
credited as an operational thinker. For this purpose no partial credit 
was given. Each kind of post-test task, except the matrix, was rescored 
on a 0 (not operational) and 1 (operational) basis as follows: 

Conservation of number and quantity. One (1) for 
conservation in all three tasks. Zero (0) for all 
other combinations. 

Conservation of weight. One (1) or zero (0) as 
originally scored for overall performance. 

Class-inclusion. One (1) for correct solutions in 
all four tasks. Zero (0) for all other combinations. 

Seriation. One (l) for a combined score of 30 in 
tasks A and B. Zero (0) for all other scores. 

ordination. One (1) for a combined score of six (6) 
in tasks A and B. Zero (0) for all other scores. 

Reordering. One (1) for a combined score of two (2) 
in tasks A and B. Zero (0) for all other scores. 

Transitivity. One (1) or zero (0) as originally 
scored for overall performance. 

Figure 1 shows the number of children whose scores clearly showed 
that they were thinking on an operational level in dealing with the 
tasks used in this study. Obviously the tasks differ in level of diffi- 
culty. Over half of the children succeeded in the least difficult task- 
conservation of number. In contrast, less than 10 percent wer€t opera- 
tional in the reordering and class inclusion tasks. Ordination, is more 
difficult than conservation, but easier than conservation of weight or 
transitivity. 

The data were next examined to see whether any overall patterns 
could be detected. The tasks represent three different kinds of opera- 
tions that are essential for logical thinking: conserving, classifying, 

and serial ordering. For each operation Piaget has shown a typical 
sequence of development, into which the tasks included here might be 
expected to fall. Thus children would be expected to conserve number 
and quantity before they would be able to conserve weight, to arrange a 
series before they could solve the problem of ordination, and to accom- 
plish both these before they could reorder a series that has been 
scrambled. The transitivity problem may be regarded as a problem of 
the seriation type, successful solution following seriation and ordina- 
tion and possibly reordering. The transitivity problem may also be 
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regarded as an extension of the conservation problems involving the con- 
servation of length. Successful solution of the inclusion problems, 
representing the most advanced sort of classification, would be expecte 
to follow after solution of the less difficult classification problems 
represented in the matrices. (The analysis of the matrix problems s 
separated from the analysis of the other tasks for reasons suggested in 
Chapter II and elaborated in this chapter.) 

On a theoretical basis, then, one might expect to find an ordering 
of the conservation and seriation kinds of tasks, and then be able on an 
empirical basis to combine these orders with each other and with the 
class inclusion task in such a way that the performances of the children 
could be classified according to predominant patterns. 

Overall Performance. All Programs Combined 

For seven kinds of tasks, each kind receiving a score of 0 or 1, 

128 patterns are possible. Actually, among the children in the study 
for whom complete data were available, 1 78 different patterns appeared. 

Of these the pattern 1111111 (clear evidence of logical thinking 
in all seven kinds of tasks) appeared only three times, and the pattern 
0000000 (no evidence of operational thinking) appeared 136 times. 
Three other frequent patterns were 1000000 (operational only in 
conservation of number and quantity) shown by 55 children, 0 0 0 0 1 0 0 
(operational only in ordination) shown by 31 children, and 1 1 0 0 0 0 0 
(operational in both conservation of number and quantity and weight) 
shown by 26 children. No other patterns appeared as frequently as these, 

In 314 cases the patterns conformed to what might have been 
expected on the basis of the sequences described above. In the remain- 
der of the patterns children were scored operational in theoretically 
more difficult tasks when they had not been scored as operational in 
less difficult tasks. As is suggested in Figure 1, ordination did not 
prove to be more difficult than seriation. Transitivity tasks also were 
less difficult than might be anticipated on the basis of the theory. 
Twelve children were scored operational in the transitivity task an n 
no other. Class-inclusion, clearly the most difficult task, was scored 
operational for another sixteen children whose performance in a majority 
of the other tasks was not operational. These and other variations ren- 
dered attempts to order the patterns on the basis of theory unsuccessfu 
Attempts to order them empirically on the basis of the apparent diffi- 
culty of the tasks were also unsuccessful. 

Considering the narrow age range of the group, the general unrelia- 
bility of performance of children under the age of eight, and the inclu- 
sion of four kinds of operations in the patterns, the expectation o 
ordering them was, perhaps, unwarranted. As Table 28 indicates, e 



1 The reader will note that the total number of children varies in 
some of the tables. This is because some protocols had missing informa 
tion and could not be used in all of the analyses. 



113 



Conserv 0 ,tlon 
of number 

Conservation 
of weight 

Class 
inclusion 

Seriation 
Ordination 
Reordering 
Transitivity 

0 100 200 300 400 500 600 
Number of Children 





Clearly 

operational 

performance 



Other 

performance 



Fie. 1. Proportion of 628 second grade children with clearly 
operational performance in seven kinds of post-test tasks. 
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year-olds, the pred k bear as close a theoretical 

a-Hef :: ^rvatlon tasks or the 

seriation and ordination tasks. 

Table 28 

Xntercor relations (Till Coefficients) for Performance 
on Post-Test Tasks of 629 Children at 
Beginning of Second Grade, Based on 



Conserva- 
tion of 
Number 
1 


Conserva- 
tion of 
Weight 
2 


Class 

Inclu- 

sion 

3 


Seria- 

tion 

4 


Ordina- 

tion 

5 


Re- 

order- 

ing 

6 


■ Transi- 
tivity 
7 


1. Conservation 


.32 


.18 


.26 


.20 


.11 


.21 


• of Number 


















. 13 


.20 


.20 


.32 


• 18 


2. Conservation 














of Weight 






.20 


.11 


.22 


.15 


3. Class 














Inclusion 








.21 


.21 


.13 


4. Seriation 










.14 


.19 


5. Ordination 










mm 


.09 


6. Reordering 












mm 


7. Transitivity 















It may he argued that items with InZ^Ton 

sometimes combined in tests of ac * clearly operational as a 

Of the number of tasks in wh is "rejected on two 

suc^pooling^masks^the^individuality^in development ^ 

d'lfferintial C effects r of C particular programs of instruction. the extent 

of such effects is apparent in Table 21. 

This table 

the n programs°corined wlU beamed , giving attention to some of the 
variables that may affect it. 
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Table 29 



Percent of Children in Six Programs Clearly Operational 
in Seven Post-Test Tasks at Beginning of Second Grade 









Percent Operational 










Conservation 


Class 


Serial Ordering 




No. of , 






of 


Inclu- Seria- Ordlna- Reorder- 


Transi- 


Program 


No, 


Wt. 


sion tion 


tion 


ing 


tivity 


Chldrn. 


All 

Programs 


58 


35 


8 


30 


40 


10 


26 


628 








Initiated 


in Kindergarten 






AAAS 

(GCMP) 


70 


41 


9 


24 


35 


6 


40 


93 


SCIS 

(GCMP) 


68 


40 


13 


35 


37 


13 


13 


79 


GCMP 


55 


38 


11 


34 


49 


15 


19 


122 


Only 

No Pre- 
scribed 
Lessons 


67 


39 


4 


38 


48 


6 


37 


136 








Initiated 


in 


First Grade 








SCIS 

(Math) 


45 


27 


7 


23 


32 


12 


19 


113 


Math 


45 


25 


5 


25 


34 


7 


22 


85 


Only 



















a Based on 0-1 scoring procedures. Percents given represent the 
number of children in each task scoring 1. 



b Total, including those not operational, who attempted each of 
the seven kinds of tasks. 



Related Variables 



Sex 

On an overall basis, the performance of the boys and the girls (see 
Appendix C) is strikingly similar. 

PPVT I.Q . 

In considering the possible relations between performance on the 
Peabody Picture Vocabulary Test and performance in the post-test tasks, 
the nature of the PPVT and the conditions of its administration need to 
be borne in mind, it is essentially a test of auditory comprehension. 
Hence, I.Q.'s obtained with it are at best only roughly comparable with 
other measures of mental maturity. The groups who began instruction in 
kindergarten were tested at the beginning of the kindergarten year, so 
that the results for them are likely to be less reliable than the 
results for the groups who began instruction in first grade and were not 

tested until then. 

Table 30 shows three I.Q. groups: 110 and above, 90 to 107, 89 and 

below. The top group includes the PPVT classification of rapid 
learners" (110-124) and "very rapid learners" (123 and above), and^the 
lowest group, includes "very slow learners" (below 75) as well as slow 

learners" (75-89). 

In preliminary analyses of the post-test tasks, the performances of 
47 children who were in the PPVT I.Q. group of 125 and above were exam- 
ined separately from those of the 214 children with PPVT I.Q. s from 
110 to 124. They were sufficiently similar to warrant combining them 
with the adjacent group. So few children scored in the PPVT I.Q. range 
below 89 that no attempt was made to differentiate the "very slow from 
the "slow" learners in the post-test tasks. 

Examination of Table 30 shows that for each task the percent of 
children who are clearly operational is largest for the group withthe 
highest PPVT I.Q.'s and lowest for those with the lowest PPV1 I.Q. s. 

The differentia] effects as related to the programs of instruction are 

considered later. 

Socioeconomic Status 

Information regarding socioeconomic status was available for 558 of 
the 628 children for whom there were PPVT I.Q.'s and is also shown in 
Table 30. The overall post-test performance of the two groups is simi- 
lar although the breakdown into three groups by socioeconomic status Is 
not completely parallel to the breakdown by PPVT I.Q. The Pearson 
product moment correlation between PPVT I.Q. scores and S.E.S. scores s 
.28. As Table 30 indicates, larger percents of the children in the 
upper socioeconomic group are clearly operational in all tasks than is 
the case for those in the lower groups. 
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Table 30 



Percent of Children in All Groups Combined, Categorized by 
I.Q. a and S.E.S., b Clearly Operational in Post-Test Tasks 

at Beginning of Second Grade 











Percent Operational 












PPVT 


I.Q. 






S.K.i 






Task 


All 

I.Q.'s 


110+ 


90-109 89- 


All c 
Levels 


80+ 


40-79 


39- 


Conservation 


58 


70 


54 


35 


60 


69 


43 


50 


of Number 


Conservation 


35 


49 


29 


10 


37 


43 


28 


17 


of Weight 


Class 


8 


14 


5 


0 


8 


12 


3 


2 


Inclusion 


Seriation 


30 


40 


27 


9 


31 


39 


17 


13 


Ordination 


40 


47 


40 


16 


41 


45 


32 


33 


Reordering 


10 


13 


8 


4 


9 


12 


3 


4 


Trans itivity 


26 


32 


24 


10 


27 


31 


17 


22 


Total Number 


628 


260 


289 


79 


558 


363 


149 


46 


of Children 



a Peabody Picture Vocabulary Test, Form A* 

b Based on U.S. Bureau of the Census, Methodology and scores of 
socioeconomic status . Working Paper No. 15, Washington, D.C., 1963. 
(Occupations transformed to socioeconomic status: Levels above 80, 

professionals and managers; between AO and 79, skilled workers; below 
largely unskilled.) 

c Includes only those children for whom information concerning 
socioeconomic status was available. 
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initial Conservation Status 



Tabic 31 shows the second grade performance In post-test tasks of 
the children who entered the study In kindergarten In relation to their 
conservation status at that time. It also shows the second grade per- 
formance in post-test tasks of all the children in study, . i- l*i»» 

both those who entered in kindergarten and those who entered in first 
grade, in relation to their status in conservation in the first grade. 

As far as the children are concerned, for whom kindergarten status 
. available it is clear that the percents of children who are opera 
tional in the second grade tasks are higher among those who conserved in 

all three tasks in kindergarten than among those who were *°IT 0 c 

at all in kindergarten. The differences between those children who con 
served in onlythe easiest task (number after counting), and those who 
also conserved in the more difficult conservation of number task are not 
.. fiinv consistent . This is in line with previous findings 

( Almv * Chittenden and Miller, 1966) regarding the relative difficulty of 
the^nservation tasks at thl kindergarten level and their relationships 

to later performance. 

Tn contrast when the performance of all the children in the post- 
mat tasks Is viewed against their first grade conservation status, the 
increases In the percent of children who are clearly 

greatest bftween' thosrcorLcfln'au'three tasks and those who had none 
correct. 

The performance in the post-test tasks of the children in the 
various groups can now be viewed against the overall perform. . 
described above. 

Ma jor Comparisons 

The major questions raised by this study: requir e th 

data from one or more of the programs. r us . -i n kindergarten 

one or more programs with prescribed lessons 

may be examined in relation ^.f^^the three groups of classes that 

III presc ribed^ iessons^may^e examined^gainst the group of classes that 

;: a a d d P nLe. for these «o maj 0; 

whos^performances ir^particular kind of task are operational are gen- 

erally'meaningful even after the breakdown JJ-^d w h- 

status, and Initial conservation pattern. On I th, e ° ^ made> the 

comparisons involving only two or >re g saft , conc lusions. Where 

di™ferences°f it^he^hcor^on^hich the study is based and are either 

congruent or strikingly incongruent with the emphasis in the 
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Tabic 31 



Percent of Second Grade Children in All Groups Combined 
Who Were Clearly Operational in Post-Test Tasks 
in Light of Their Earlier Performance 
in Conservation Tasks 







Percent 


with 


Indicated 


Conservation 


Status 








In Kindergarten 3 




In First Grade** 


Task 


No 

Tasks 


Task A 
Only 


Tasks 
A & B 


All 3 
Tasks 


No 

Tasks 


Task , 
Only 


A Tasks 
A & B 


All 3 
Tasks 


Conservation 

Number 


of 

51 


72 


76 


81 


29 


38 


61 


80 


Conservation 

Weight 


of 

27 


4L 


54 


65 


12 


16 


41 


49 


Indus Lon 


2 


13 


20 


15 


2 


2 


5 


15 


Seriat Ion 


19 


41 


34 


58 


13 


18 


28 


43 


Ordination 


31 


55 


54 


46 


16 


30 


46 


48 


Reordering 


4 


11 


22 


15 


2 


2 


10 


16 


Transitivity 


21 


37 


27 


27 


11 


17 


20 


37 


Total Number 
of Children 


170 


148 


41 


26 


83 


128 


105 


227 


rl 

Conservation 
groups entering the 


status in kindergarten was not 
study in first grade. 


known 


for the 


two 



Percents related to conservation status in first grade Include 
children who entered study in kindergarten as well as those who entered 
in first grade. 
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In Table 
of classes as 
characterizes 
vide a means 
successively . 
ately large, 
according to 
details than 



instructional program, attention will be called to them. Differences of 
this sort suggest hypotheses for further testing, but they cannot be 

taken as conclusions « 

28 the reader may compare the performance of the groups 
they actually occurred, that is, with the variability that 
typical classes of second graders. Tables 30 and 31 pro- 
of viewing several important sources of such variability 
In the tables that follow, when the numbers are appropri- 
groups having different kinds of programs are also examined 
these variables. (The reader who is interested in fi « e ^ 
are included in this chapter is referred to Appendix L, ) 

Information is also presented comparing the performance of four 
matched croups of children. Representing the four kinds of instru 
tional programs that were studied from kindergarten these ^oups were 
+ An t-he basis of sex, chronological age, IPV1 I.Q., and s 

in conservation in kindergarten. This comparison provides the clearest 
information about the efficacy of the four programs. 

T.. f n„ Hnn Initiated in Kinderga rten and Continued 
in First Grade vs. Instruction in Fi rst Grade Onlx 

How does the performance in the post-test tasks of, all of the chil- 
i . < i r, rf >Qpribed lessons in science and mathematics (AAAS-GCMP 

and"sCIS-GCMP) or In mathematics alone (GCMP) beginning in kindergarten 
compare w^Tthe performance of all of the children who had no pre- 
scribed lessons until they reached first grade, at which time s°“ e 
classes had SCIS-Math and others had Math only. As tables 32 and 33 

« ‘ n pr fnrmance overall of those who had early instruction is 

show, the performance overall differences appear to 

better than of those who did not have it. These 1 ^ r _ 

hold in the top PPVT I.Q. group and in the middle f.Q. group, g 

ally in the two top socioeconomic groups. 

When the comparisons between the group having 
kindergarten with those having such lessons only in g 

on the basis of their status in conservation when they we ~ * 

A ^-PaKU 'U'* the differences are less clear. While the direction 
fflos^ff the differences f^vor the group beginning in kindergarten. 
the numbers arc small and there are several reversals. 

~ 1 Although no prediction was mode regarding the differences, the 

data were subjected to chi square analysis. Overall, differences in the 
percents of operational performances were significant at the .05 level 
or better for the five tasks: conservation of number, conservat 

weiaht class inclusion, seriation, and ordination. When the groups 
were^divided according io PPVT I.Q. level, significant difference, were 
found for children in the 90-109 range for four trtc 8. 
number, conservation of weight, seriation, and ordinatio . 
in the range of PPVT l.Q.'s above 110, differences were significant for 
Jhe conservation of number and class inclusion tasksDifferencesfor 
children with PPVT l.Q.'s below 89 were not significant. 
among the groups when divided according to socioeconomic status were 

also not significant. [121] 



Table 32 



Percent of Second Grade Children in Different I.Q. 3 Groups Having 
Prescribed Lessons Initiated in Kindergarten or First Grade Who 
Were Clearly Operational in Post-Test Tasks 




Percent Operational 






Program Conservation 
Initi- of 

ated in No. Wt. 



Class Serial Ordering 

Inclu- Seria— Ordina— Reorder- Transi- 
sion tion tion ing tivity 



No. of 
Chldrn. 



All PPVT I.Q. Groups 



Kinder- 


63 


39 


11 


31 


41 


12 


24 


294 


gar ten 

First 

Grade 


45 


26 


6 


24 


33 


10 


21 


198 








PPVT 


I.Q. 110 


and Above 








Kinder- 


74 


53 


19 


37 


44 


15 


30 


118 


garten 

First 


59 


42 


9 


35 


42 


13 


24 


79 


Grade 
















. - 








PPVT I.Q. 


90-109 








Kinder- 


61 


36 


7 


33 


46 


10 


23 


135 


garten 

First 

Grade 


39 


19 


5 


18 


31 


10 


20 


94 








PPVT 


I.Q. 89 


and Below 








Kinder- 


41 


15 


0 


7 


20 


5 


10 


41 


garten 

First 


20 


04 


0 


8 


12 


4 


12 


25 


Grade 



















a Peabody Picture Vocabulary Test, Form A. 
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Table 33 



Percent of Second Grade Children in Different S.E.S. a Groups in 
Prescribed Programs Initiated In Kindergarten or 
First Grade Who Were Clearly Operational in Post-Test Tasks 



Percent Operational 



Program Conservation Class S erial Ordering 



Initi- 




of 


Inclu- 


Seria- 


Ordina- 


Reorder- 


Transi- 


No. of 


ated in 


No. 


wt. 


sion 


tion 


tion 


ing 


tivity 


Chldrn. 








All 


S.E.S 


. Groups 








Kinder- 

garten 


64 


41 


11 


32 


42 


11 


25 


264 


First 


50 


29 


6 


25 


34 


9 


22 


171 


Grade 
























S.E. 


S. 80 


and Above 






Kinder- 

garten 


70 


46 


15 


40 


46 


15 


29 


189 


First 

Grade 


68 


41 


12 


41 


40 


15 


28 


68 








S. 


E.S. 40-79 








Kinder- 

garten 


44 


27 


3 


15 


34 


2 


15 


59 


First 

Grade 


36 


25 

1 


3 


14 


29 


4 


14 


73 








S.E. 


,S. 39 


and Below 






Kinder- 

garten 


56 


31 


0 


6 


31 


0 


12 


16 


First 


47 


10 


3 


17 


33 


7 


27 


30 


Grade 


















a 


ttnsed i 


on U.S. 


bureau of 


the Census, Methodology 


and scores of 


socioeconomic 


status. 


Working Paper 


No. 15, 


Washington 


, D.C. , 


1963. 



(Occupations transformed to socioeconomic status i Levels above 80, 
professionals and managers; between 40 and 79, skilled workers; 
below 39, largely unskilled.) 
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Table 34 



Percent of Second Grade Children in Prescribed Programs Initiated in 
Kindergarten or First Grade Who Were Clearly Operational 
in Post-Test Tasks Grouped According to Their Status 
in Conservation Tasks When They Were in First Grade 



Percent Operational 



Program Conservation Class Serial Ordering 



Initi- 




of Inclu- 


Seri a- Ordina- 


Reorder- 


Transi- 


No. of 


ated in 


No. 


Wt. sion 


tion 


tion 


ing 


tivity 


Chldrn. 






Conservation 


in First 


Grade: 


No Task 






Kinder- 

garten 


31 


7 7 


24 


21 


3 


7 


29 


First 

Grade 


31 


11 0 


9 


14 


3 


14 


35 






Conservation 


in First 


Grade: 


Only Task B 




Kinder- 

garten 


42 


19 5 


16 


35 


4 


21 


57 


First 

Grade 


23 


10 0 


12 


27 


2 


12 


52 






Conservation 


in First 


Grade : 


Only Tasks A & B 




Kinder- 

garten 


65 


49 10 


29 


43 


12 


14 


51 


First 

Grade 


47 


28 0 


25 


39 


11 


25 


36 






Conservation 


in First 


Grade : 


All Tasks 




Kinder- 

garten 


79 


51 16 


40 


45 


17 


33 


121 


First 

Grade 


76 


42 20 


44 


38 


22 


36 


45 



In considering the extent to which these results favor the groups 
having early instruction, and the children in the upper and middle PPVT 
I.Q. groups, two facts need to be kept in mind. First, relatively 
little is known about the nature of the kindergarten experience of the 
children for whom prescribed instruction was begun in first grade. Con- 
ceivably, had that experience been of a different sort, whether or not 
prescribed lessons were involved, the children's performances in the 
post-test tasks might more nearly have approximated those of their 
counterparts who began participation in the study when they were in 
kindergarten. Second, the number of children with PPVT I.Q.'s below 89 
is toj small for meaningful conclusions. 

Prescribed Progr ams Beginning in Kindergarten vs . 

No Prescribed Lessons In Kindergarten or First Grad e 

For those children participating in the study from kindergarten, 
poet-test performances of those who had prescribed programs may be com- 
pared with those who had no prescribed lessons (sec Table 35). Overall, 
the children having no prescribed lessons in kindergarten did about as 
well as those who had them. None of the differences in percent of chil 
dren who were clearly operational is large, although five of the seven 
comparisons favor the group with no prescribed program. Four of these 
differences are maintained in the high I.Q. group. In the two lower I.Q. 
groups, the percent of children who performed operationally is about the 
same for those having no prescribed lessons as for those having such 
instruction. 

When socioeconomic jjtatus is taken into consideration (see 
Appendix C) , the differences, in contrast to those in the PPVT I.Q. 
breakdown, tend to favor the children having special programs in the 
top socioeconomic group, and those having no prescribed lessons in 
the next socioeconomic group. 

The comparisons of the group having no prescribed lessons with that 
having prescribed programs (see Appendix C) is particularly interesting 
when made according to kindergarten conservation status. Except for the 
two kinds of tasks in which operational thinking was least likely to 
appear — class inclusion and reordering — the differences in percents 
among those children who were not conserving at all in the kindergarten 
pre-tests or who were conserving in only the easiest task, favor the 
group having no prescribed lessons. Among those children who in kinder- 
garten were conserving in the two easier tasks, or in all three tasks, 
the direction of the differences is reversed. Unfortunately, the 
numbers of children are too small for generalization. The discrepancy 
in performance between those who conserved in the two easiest tasks and 
those who conserved in all three tasks can only be attributed to unknown 
selective factors affecting the small numbers of children involved. 

One may speculate that a relatively unstructured but active kinder- 
garten experience provides the less mature children an opportunity to 
develop spontaneously the ability to conserve and some degree of opera- 
tional thinking. It should be noted that of those children who did not 
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Tab 1 c 35 



Percent of Second Grade Children In Different l.Q. a Groups 
Having or Not Having Prescribed Lessons in Kindergarten 
Who Were Clearly Operational in Post-Test Tasks 









Percent Operational 






— 




Conservation 


Class Serial Ordering 






Programs 


No. 


of 

Wt. 


Inclu- Seria- Ordina- Reorder- 
s ion tion tion ing 


Transi- 

tivity 


No. of 
Chldrn. 








All PPVT l.Q. Groups Combined 






Prcscrbd. 


63 


39 


11 31 41 


12 


24 


294 


Lessons 

not 

Prescrbd. 


67 


39 


4 38 48 


6 


37 


136 








PPVT l.Q. 110 and Above 








Prescrbd. 


74 


53 


19 37 44 


15 


30 


118 


Lessons 

not 

Prescrbd. 


75 


52 


10 51 60 


11 


44 


63 








PPVT l.Q. 90-109 








Prescrbd. 


61 


36 


7 33 46 


10 


23 


135 


Lessons 

not 

Prescrbd. 


63 


32 


0 28 43 


2 


35 


60 








PPVT l.Q. 89 and Below 








Prescrbd. 


41 


15 


0 7 20 


5 


10 


41 


Lessons 

not 

Prescrbd. 


46 


8 


0 15 15 


0 


08 


13 



Peabody Picture Vocabulary Test, Form A. 



O 
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conserve at all In the kindergarten interviews, mote in the program 
without prescribed lessons became operational in the second grade inter 
views than was the case for their counterparts in the prescribed pro- 
grams. However, they did not do as well as their fellows in the program 
with no prescribed lessons who did conserve in kindergarten. 

When performance in the post-test tasks is viewed according to 
first grade conservation pattern <see Appendix C) , there are several 
differences favoring, the group with no prescribed program but they are 
not consistent over conservation patterns. 

Co mparisons of Matched Groups 

To gain a picture of the effects of the programs on children of 
equivalent ability and background, matched groups were set up. Matching 
was done on the basis of sex, a range of three months in chronological 
age. and six points in PPVT I.Q., and an equivalent number of conserva- 
tion tasks correct at the kindergarten interviews. With these con- 
straints, 26 children from each of the four instructional programs 
(AAAS, SCIS, GCMI’, No Prescribed Lessons) studied from the beginning 

kindergarten were selected. 

The comparability of the socioeconomic status of each set of four 
children was also examined. In the majority of canes the children were 
in adjoining if not the same levels. In three cases, however, one of 
the four children matched on sex, PPVT I.Q., and conservat on 
differed from his counterparts by four or more levels in soc oeconom 
status. Since the information regarding socioeconomic status had been 
derived from school records that were sometimes subject to misinterpr 
tation, these discrepancies were disregarded. 

Consideration was also given to the extent to eac ^ 

vrouDS of 26 children represented the classes in its in&truc on p 
gram Each of the kindergarten classes in the prescribed programs was 
represented by at least one child. Two of the kindergarten classes not 
having prescribed lessons were, however, not represented, lhe available 
Information for these classes gave no indication that they differed in 
any important way from the classes that were represented. 

Table 36 shows the number of children in each of the four matched 
groups whose responses in the post-test tasks were operational. Ihis 
table indicates clearly that the children in the program where there 
were no prescriptions for mathematics and science lessons were as compe- 
tent in th^post-test tasks as their counterparts In prescribed programs. 

Comparisons Between Pro grams 

The possibility that different prescribed programs may have differ- 
ent effects may be examined by comparing them one y one, ^ for 

of two. The data for these comparisons are P^ent m>) ‘ CO n sidered 
single programs. Data for combined programs, AAASfCCMPl considered 
together with SCIS (GCMP) , arc presented in Appendix C. Ihis 
shows the data grouped on the basis of related variables. 
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Table 30 



Number of Children in Four instructional Programs, 
Matched for Sex, C.A., a I.Q.^ and 
Initial Status in Conservation, 0 
Giving Operational Responses in Post-Test Tasks 



Program 


N 


Conservation 

of 

No. Wt. 


Class 

Inclu- 

sion 


Serial Ordering 
Seria- Ordina- Reorder- 
tion tion ing 


Transi- 

tivity 








Initiated in 


Kindergarten 






AAAS 

(GCMP) 


26 


19 


15 


2 


6 


12 


1 


14 


SCIS 

(GCMP) 


26 


20 


13 


2 


9 


12 


3 


4 


GCMP 

Only 


26 


10 


8 


2 


9 


12 


4 


4 


No Pre- 
scribed 
Lessons 


26 


19 


13 


1 


11 


15 


2 


9 



Within three months range. 

Within six points range on Peabody Picture Vocabulary Test, 

Form A. 

c Number of tasks correct. 



Scien ce and Mat hema tics vs . Math ema tics O nly 

both the AAAS and the SCIS groups who entered the study in kinder- 
garten had the GCMP mathematics program as well. To what extent was 
participation in both science and mathematics rather than only in mathe- 
matics associated with increased evidence of operational thinking in the 
post-test tasks? 

Initial inspection of the data suggested that more children who 
participated in programs involving both science and mathematics were 
operational in the conservation and transitivity tasks than was the case 
for those who had had only mathematics. These differences tended to 
hold when related variables were considered. In contrast, the group 
having only the mathematics program appeared to do somewhat better on 
the serial ordering tasks. In the matched groups (see TabLe 30). lar 
as the conservation tasks are concerned, the superiority ot the groups 
having both mathematics and science over those having only mathematics 
parallels the findings for the larger groups. The AAAS (GCMP) programs 
show a larger number of operational responses in the transitivity tasks t 
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ftfl In tli o. larger groups. However, the differences In the serial 
ordering tasks are less marked. 

Another comparison of science and mathematics with mathematics only 
may be made by examining the performances in the post-test tasks of 
children who participated in the SC1S science program and in a mathe- 
matics program beginning in first grade and their counterparts who had 
only the mathematics program. In this case the mathematics program 
varied somewhat. Either the Greater Cleveland or the Addison Wesley 
program served as the text when one was used. Overall the differences 

are minimal . 

AAAS (GCMP) vs. SCIS (GCMP ) 

Since the two science programs had somewhat different emphases it 
may be asked whether or not the children participating in them differed 
in their performances in the post- test tasks. Overall, the differences 
are small except for the transitivity tasks, where a larger percent of 
children in the AAAS program are operational. The direction of the dif- 
ferences in the three kinds of serial ordering tasks favors the SCIS 
program and tends to be maintained over the breakdowns by PPVf I.Q. 

SCIS Initiated in Kindergarten vs. SCIS Initiated in F,l.fg JL££^£ 

With the exception of their performance in the transitivity tasks, 
the percents of children who were operational in their thinking are 
greater for those children who had the program in both kindergarten and 
first grade. These differences tend to hold over the different PPVT 

I.Q. groups. 

GCMP Initiated in Kindergarten vs. Mathematics Init i ated in First Grade 

With the exception of their performance in the transitivity tasks, 
larger percents of children in the group that had a mathematics program 
from kindergarten are operational in the post-test. The differences 
tend to hold over PPVT I.Q. groups. 

No Prescribed L essons vs. Mathematics Only Beginni n g 

If more information were available regarding the kindergarten pro- 
gram of the children entering the study in 1966 who had a mathematics 
program beginning in first grade, they might provide an interesting com- 
parison group to those children who had no prescribed lessons in either 
kindergarten and first grade. The direction of the differences between 
the groups tends to favor the children having no prescribed lessons n 
either kindergarten or first grade, even when PPVT I.Q. is taken into 
account. 

Program Emphases 

The reader will recall that the analysis of the content of the 
teacher’s manuals for the prescribed programs (Chapter III) ten * at *™ y 
suggested that the post-test performances of children who had the AAAS 
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program might be superior in the conservation, serial ordering and tran- 
sitivity tasks, while those who had SC1S might excel in the class inclu- 
sion tasks. No prediction was made as to whether children in SCIS or 
GCMP would rank second in conservation, serial ordering and transitivity. 
However, the likelihood that those in AAAS would do better than those in 
GCMP in the class inclusion tasks was suggested. 

The analysis of the manuals also suggested that the SCIS program 
and the GCMP programs emphasized the manipulation of objects somewhat 
more than did the AAAS program. However, observation in the classrooms 
(see Chapter IV) raised the possibility that in the GCMP program the 
children often observed the manipulation of objects or of pictured 
objects rather than actually handling them individually. Whether there, 
were appreciable differences in the total amount of opportunity for 
action on objects in the various programs is not known. Piaget’s theory 
suggests that those programs having greater opportunity for such action 
should, other things being equal, make more progress in logical thinking. 
On this basis one might predict that SCIS (GCMP) would be more effective 
than AAAS (GCMP), and it in turn better than GCMP alone. Whether the 
effects might be different for different tasks is also a matter for 
conjecture. 

. The fact that, on the whole, the children who had no prescribed 
lessons can be described as performing neither better nor worse than 
those who had one or more of the prescribed programs makes suspect any 
assertion of differences in specific tasks. Nevertheless, certain 
trends in the data may be noted. 

On an overall basis, and in the matched groups, the children having 
both science and mathematics did somewhat better in the conservation 
tasks than those who had only mathematics. More children who had the 
AAAS program were operational in the transitivity tasks than was the 
case in the other prescribed programs. There is a slight tendency for 
more of the children who had SCIS and GCMP, or GCMP alone to be opera- 
tional in the serial ordering tasks than is the case for the children 
who had AAAS and GCMP. The number of children in any of the programs 
who were operational in the class-inclusion tasks is so small that the 
slight difference tending to favor the SCIS (GCMP) program deserves 
only passing mention. 

Other Results 



Matrix Tasks 

The matrix tasks, according to Piaget, may be solved either percep 
tually or logically. The procedures used in the present study required 
the child to indicate verbally, after an opportunity for deliberation, 
which of several designs would appropriately complete the matrix. He 
was not permitted to place any of the cards into the matrix, but there 
is no way of ascertaining whether this may have guarded against a ten- 
dency to perceptual solution. In any case, the results of the matrix 
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tests were not pooled with the measures of operational thinking. JM 
do. however, provide some interesting supplementary information, partic- 
ularly as it relates to the relative emphasis on classification in the 

various programs. 

The matrix tasks were scored in two different ways. A tot ®J ® c ® r ® 
was given for the sum of the number of correct attributes the cb.il 1 a 
chosen in each of the eight tasks. A second score was given for the 
maximum number of attributes used in any of the tasks. 

The means and standard deviations for total scores on the matrix 
tasks of children in various programs inflated in kindergarten are as 

follows: 

S.D. 



Program 


Mean 


AAAS (GCMP) 


12.45 


SC IS (GCMP) 


13.02 


GCMP only 


13 . 34 


No Prescribed 


12.51 



3.79 

4.11 

3.96 

3.72 



..essons 



As in the other tasks, the performance of the children ^Pre- 
scribed programs is statistically not significantly different from that 
of the children who had no prescribed lessons. 

The means and standard deviations of the total scores of the chil- 
dren who did not begin prescribed programs until the first grade are. 

3.75 
3.49 



11.67 

11.53 



SCI3 (Math) 

Math only 

As in most of the other tasks, the performance of these children is 
significantly poorer than that of the children beginning prescribed 

programs in kindergarten. 

Table 37 shows for each of the matrices the percent of children all 
of whose choices were correct. It will be noted that the number o 
children who can handle all of the matrices correctly is small. lh 
differences between children in the various programs are also 
However, mention may be made of the fact that sligit y mo ‘ ‘ . 
dren are correct in all their choices, a finding that paraliels the 
tendency. for slightly more of them to be correct in all the cla.s 

inclusion tasks. 

The second score, maximum number of attributes in any of the matrix 
tasks, gives some indication of the child' ability to handle comp 



1 This decision accords with the judgment of Piaget’s collaborators 
at Geneva. Personal communication from Hermione SLnclair, arc , « • 
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Table 37 

Percent of Second Grade Children Selecting All Correct Attributes 

in Each of Eight Matrix Tasks 




information. Table 38 shows the number and percent of children in each 
program, using only one attribute in all the tasks, together with tiiose 
who in at least one task used two, and those who at least once used 
three. As will be apparent in Chapter VII, certain trends in the data 
suggest that children who are able to use three attributes are most 
adept in the other post-test tasks as well. 

Table 38 

Number and Percent of Second Grade Children Using 
Maximum of One, Two, or Three Attributes in the Matrix Tasks 





One Attribute 


Two Attributes 


Three 


Attributes 


Program 


Number 


Percent 


Number 


Percent 


Number 


Percent 






Initiated 


in Kindergarten 






AAAS (GCMP) 


6 


6 


47 


50 


41 


44 


SC IS (GCMP) 


6 


8 


32 


40 


41 


52 


GCMP only 


6 


5 


62 


51 


54 


44 


All Prescribed 
Programs 


18 


6 


141 


48 


136 


46 


No Prescribed 
Lessons 


11 


8 


62 


46 


62 


46 






Initiated 


in First 


Grade 






SCIS (Math) 


10 


9 


69 


60 


35 


31 


Math only 


5 


6 


52 


60 


30 


34 


Both 

Prescribed 

Programs 


15 


7 


121 


60 


65 


32 



Performance of the children in the four groups that were matched 
for chronological age, PPVT I.Q., and conservation status in the kinder- 
garten follows the direction found in the larger groups. The means and 
standard deviations for the matrix scores of these groups are as follows 



Program 


Mean 


S.D. 


AAAS (GCMP) 


12.62 


2.46 


SCIS (GCMP) 


13.73 


2.51 


GCMP only 


12.81 


2.50 


No 


11.08 


2.46 


Prescribed 






Lessons 







The maximum number o £ attributes handled In the matrices follows 
the trend found in the analysis of the data from the larger groups. As 
Table 39 indicates, slightly mr~ children in the SCIS program were able 
to use the maximum number of attributes correctly than was the case n 

the other programs. 



Mi/, ao 



Maximum Number of Attributes Used Correctly in Matrix lasks 
by 26 Children in Each of Four instructional I rj) grams 
Matched for Sex, Chronological Age, 3 I.Q., 
and Initial Conservation Status 



Number of Children Correctly Using 



One 

Program Attribute 

AAAS 2 

SCIS 0 

GCMP 1 

No 3 

Prescribed 
Lessons 



TVo Three 



Attributes 


Attributes 


- 


- * — ~ ’ 


12 


12 


10 


16 


16 


9 


15 


7 



a Within 3 months range. 

b Within 6 points range, on Peabody Picture Vocabulary Test, 



Form A. 
c 



Number of tasks correct. 



L ongitudinal Data 

Previous sections of this chapter have referred to the children’s 
status in the conservation tasks in either kindergarten or f J rs £ Rra :J 
as a variable related to their performance in the post-test * aaka - 
repetition at successive interviews of the conservation an hlldren 

inclusion tasks also provided some measure of the progress the child 
made as they moved through kindergarten and first grade. • 
considers the nature of the progress of the groups representing t 
various instructional programs, and also the progress made by individual 

children within those groups. 

Conservation Tasks. Previous studies (Almy, Chittenden and Miller, 
1966 ) had shown that the three tasks involving conservation of number 
after counting (task B), conservation of number without counting (task A), 
^ conservation of a quantity of liquid (task C) were ordered in d fa- 
culty. In the main, children who were successful in taak . 

successful in tasks A and B, and those who were successfulintas^A, 
but not in task C were successful in task B. A sequence if 
conforms to the theory of Piaget. 
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